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7vym£Mt*<?)77yxyhZ3-FiT^&#v 

1 1 ftm^a^v ymtiiamMGiffi* 
^■th^yy^jxyh^mtriumx-^x. 


3 

u 

[sm 1 2 ] l ~6 wrawa&s^nry >m 
treaty yy^yhmm-^umx-h^x. 
a > tt*a/ory vm-Mtzn? y y v zmi 

z<?>7 y?*yv imm-hWiX'h-ox. 
a ) y ym-tzteznyy?* y bamm. 

»v ^xwmm®i'?7')i"<7+ h t mm^vx^i 

mt&^aytjymt^ii^y^y^yb^n-^l 

Lxm%&?u7'Vymt:ltZ<?>7y?'*ybti { mi 
£*U.8Hc, m%$m£ t^tYyyxy^h Ztitd® 

mm§±* mmmrxtsm l , 

b > m^^mti^ix-im^T/i^y^-v tta 

& LX ^ *&&&o?V y& tCL\$Z:<F>yy7* V Y £19 

'[Wfi a ] tomsr-rwr* w<?i-ymvT 

[f93c3S 1 7 ] !S;£JH9 gfcl*10fc:£tt«>'<? 

'mmttiti.byyAyx.? bSft^JSi, 
[IS*Jgl8] ^xFuy!EWJfc{8f£«CJS&L 

.+-7-F4Hpr*oT, wm^mtm.vn7')ym. 
i Miim&&mi£1rt& *c?>yyy*yvb 
nryyiais-3-HLT*3 0. m&yaroymm 

£M±*ff)yy7xybtfL&?'n7'>) y®m\t*ti? 
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4 

cmwi 9] ^gE^ary>-s®*3J:t^^*^7 
ift^iB 2 o ] fi*si8* fciiwicfitew y ^ * 

[M*«2 1 1 mmx)iz.£m<o<??-x'byyx7 

a) ^yjr^P^HIi^ilOlc^lS^L-C. 
nyyyoaiffcitfligli^i^^^^yh*^ 

1|fl^*»fl»r^TT*»U ffiL££?, K#y 

a Jt/ngg* fcli*<07 7^ > h a»&£LT 
v^^i/DT-yy^^jg-c. ?S±*^^$<xl>^ 
X\m^^r^7^ FfcSHa LTV ^Mftg^n y y 

[fi^2 3 ] ^^^^r^FA»x^f-yityT 
30 mmi 4 ] ^g^oy-y y^^£«aiia^iaig*.^^ 

[K*JB2 5] ^BE^n^y>«43t(i-€^)75^>' 
[ff*«2 6 ] fcg^OT-y y^*>'df^ 5^&g^D7* 

y ym$$&x'^hm^22^25co^-?tifriz§ffi<?>iT 

imm2 7 ] mbnwmmfm.ruy' y ymm 
co^y^r-f F£a- h Lx^wmkimmtmsL 

[»*a2 8] ^y^rf-F*^-r'fcsii*S27t:ie 
minim 

*aj©lis 1985*£11J! 1 BifJP^aSBlS-f 793.980<O 
-a^{K^Cft&1986^10^27Baj^PCTaiSW087/ 

0267iw-a^ajfisrt'fe o . -e<?)Bart§<i5ifflKj: 
so ftg^oyyy^ffljgxDNAMjtffi. -en 


(3) 
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5 


£3- h Lx\^mm=mm&xv*<?)m%E.m&& 
mm 


*: l JV>& (Morrison.S.L.et al..) <59Proc.Natl.Ac 
ad.Sci.,USA.81:6851-6855 (1984*11U ) S»0 


$;1/vj.:M V (Kohler and Milstei XO^rmmGrFitmtDimZWfi LTb r-fc&T' 

®m&<nmm (Nature (London) . 256:495.1975) Ji£ tit:. -5&0ijaS8^fMfx£W^S7^X-b hfitt* 

flm=3£ft£iB»r U ffl&ilM^a-^y^&Hjjfc: 4HW>$8§£fESil'0 , >£. #fSH-fe/l^ VS107E&* 

kvrB£j&ffic{£Hl8*i'Oi&. bhB»vf 10 IKx^y^'br-^ yy^sggx^y^tjimtc^-^ii 

toxtsmimmm.. immLcrMTLfzBMmM* w^mnv^jytzv^yxy^Yzti. 

S^PS:**^ thA-f/!) H-V-fe^'f yj^fetOt tyyyfE (Morrison.S.L.et al..} 03 

y^D-^ffi«c^lRfiJilk«&1<rtS< (V>.X^W^U Ir^ll73494# (1986*3 J? 5 H&H) tt. 10<7)8 

(iiAg/m« ) . Ait hiuiiMftnft$#i«ttiiE0) "w-fer^-" (fl^oitfic) hr*i/o**. iife^ 

tttaxhttflvi. — wxxWx/yJfV H— ^^1-S^tti0cl»)A^o-^y^<7)||Ifflfc:o^rieSi 

frLSrfte, ^^^tftftWttflr "JMW" ttft&b h£ rury7* (Boulianne.G.L.et al ) WNature,312: 

m*)MLT&Ai-&t. «*%aKttKft££C££fc 643 (1984*12^ 13 H) fe. t hT&ONzWXW&t 

ffiSX'li. ~?*?XJ\47V H-v S hU-ho7x-/i, (TNP) fcr^W^-T-^XnT^SK 

iM^e/^o— *vU3f!lj££WU Sgtbh^ey^n fcn-KL.T^SDNA-feT'.Xyt^ b r- 5 jl-Jj J:tf 

*lS«fc^^bh*y?n-^fii;«s (B|l^ t h« 30 7VT>m (Boulianne et al. ) fcit^E L> y 

t©fti£^rHfiiflO jW*^rr**fc^-3ikT (Morrison et al. ) (T)lRmzffltlMmz-o I vHi . 

#>S. La»L£#fc, IgG*>f7*0>tHEy?P— ■f/t- V^O— (Munro) ONature. 312: 597 (1984*12J|13 

*ft&0#a*U4|£, IgM*4 70±ff^a^tMp H) . f^W (Dickson) ^Genetic Engineering N 

#blg&fctt*0)^947mi&SiaHtt4 v+l ews, 5,No.3 (1985*3E ) . ttittXWX (Marx) 

fc^Oll!tt*4rlti-**:K>e. mfmmcoWkljmi: tf>Science,229:455 (1985*8£ ) *JHR3Jifclr). 
ffi%-r&Z btf&KVb^tt. ?A2fe£3tlT -.i-A-tf-Sfr (Neuberger,M.S.et al. ) <7)Natur 

V^A^Ttti^a^fiai^MttiSr^rrS-^tilfrJ-^ e.314:268 (1986*3/!25B) t>» A/fV, 4-b K 

iif*c^^5XiS:X>f y*S-&tzib0)£ 0*^-3 -^hn7itW (NP) C#MW$rv> 

^r^&^^T'AS. XnT^Sra-KLTV^DNA-fe^^h^ bM7" 

tmwwgzimLL. ^7bh/^bhji«c*^{i *-*?a£&a^n7*y>aft7£«iftL£. -to** 

fS^^#& a> vKTyfffSggS^ffcfeli, 37C.F.R.1. (Neuberger et al. )-iiS(C. FcgP 

97 ( b ) ^a^teie t>4>T& s . ajiSA^<±. wm&mm TJ>x&£v^-j<-tf- 

ajSA'o^^* 4 1 ttll±*iiy±<OseMZtlfi:lilWffit (Mil liams.G.and Neuberger,M.S.Gene 43:319.198 

£Vffi£%ZtlfzZbt:mithWmi:miLX^&. 6) ) tfctic-oyctitlliife^^^b-r.-Ky^r^-r-* 

^f^^fii^St^^ffi^wrro-^i, m*Hrt£% (Nature.312:604,1984) VSt^t^tvfi. JVTf-y 


mtx^i. 

— jl— /\'-^r— ^ (Neuferger,M.et ! al. ) tf)PCr&§gW 
086/01533 (1986% 3 fll3B&§8) **7fii««Og 

X. <9^£^LTMS (6H# 

KB) . 

9=.?+ (Taniguichi.M. ) a-av'qfflFfiR! 
mm 496^ (1985^2 H19B^) iSStSfeA* 

^^rrs^^^fiLftKo^t^ssLT^s. sns-raa 10 

9^?^ (Takeda.S.et al ) <ONaJture.314:452 (1985 
%4fl4B)»i. ju^99~<r>mSizX-> 

-y-ti&kDX&i&lt:. HP-fe, Z<7)TTn-1~T 

*t*U-^ (Cabilly.S.et al. ) «OProc.Natl.Acad.S 20 
ci.,USA,81 =3273-3277 (1984%6J!) ii, fitHSBftJS 
mm (CEA) $i#^*&fcJ;tf/*fc{±!^>E.3y 

-e?>£j££g<T7x$ KtEtttrv^*. mm (f 

d' ) 79^yh<0JfeSg^«)»)K^^©S:E.3'J4' 

#b*'J-3? (Cabilly.S.,et al. ) (03-n -y^lf 
£13125023 (1984^11 J! 14B&GS) ^ 

J$B£fB8l/0>£. HtHt. 2K 28i3,fctf33m , CcDNA 

*X (Boss,M.A.) O3-O>yyNmaSSl20694 (198 
4%10£3B&B§) li. 4-^FOTx:vl^fH£$r:£ 

F^ (Wood.C.R.et al. ) ^Nature, 314:446 (198 - 

5^.4^ > a % mm*xvvzft-mm?>'*7<?>ii 

■Jfi«9<r5X4 F*EitL"a»4. liSa-W 40 
fc. fi^£tfl!roPi&*n3HIB4>T^3*ifc 

TP^yr-^ (Alexander, A.et al. ) OProc.Na • 
t.Acad.Sci.USA.79:3260-3264 (1982) fcL 19— T 5 F 

&y-^-. a^-e, vm.<?mi<r>mm*ttLx 

V^S. iStiV>tMg*>7lf (0MM tfy-^HCD 
jUtiS? ^f? ) £ 3- F LT ^ScDNA&^OJijifcfE® 50 


^2991720 

8 

£Q J lFX>f>'#Bfc£$;h.4. rt&XifcLT^ 
6*HPfc a- F LTV^cDNATfeS . 

FA-b*-^ (Dolby.T.H.et al. ) OProc. Natl. Acad. S 
ei.,USA,77:6027-6031 (1980) (i, Sa-fci^T 

'*t F&a^o:/y y# y^r* K£a— K LTHftcD 
NAE59iJj:V-?-#L^*tt:^Sfflaii.r7XS F«R 
SSEttLTti*. ffljti.DNArJHF^) 1 ^(iOfe^F^ffF 
> 4 >-fc ± tf£3 ' #3- FE$U<9-gS#<Dfctf>«D3 F 

-b/^ (Seno.M.et al. ) «0Nucleic Acids Research, 
11:719-726 (1983) b MgElfrgf MTz/nvm) 
<T)W^<7>-^38kXPm&<?>±XZri- F LX^h 
dmm%&£VZ1X*ttLXUhimz.~TyX$. F<0 
«ft«E»l/0*4. 

^0*7^ (Kurokawa.T.et al.) „ f&Jg, 11:3077- 
3085 (1983) (^.cDNAfc&HH-^ b FIg£fi&<7« 
955:3- F LT^S 3S5SW^ST5^ 5 F«SS-* 
1/6*4. 

(Liu.F.T.et al. ) C0Proc.Nat.Acad.Sci.,US 
A. 81: 5369-5373 ( 1984% 9 M ) li, b FlgESgOClfe 
FX 4 y<0j»3^<0 2 fci:t/C H 3fc «fctfCH4 FX 4 
X% 3- F LTV^cDNAlB^i^fiS-i-WtTV^ 
fflfii^r^XS F^SJiS-IBaL-C^S. 

•y^F^t (Tsujimoto.Y.et al. ) ^Nucleic Acids 
Res.. 12:8407-8414 (1984^11^) li, 70--^$ 
iTJt^at^&?*cDNA^<0;ttf>i0r5'f V-t LT 
mm-th Zt^zXl. Igy A^-^b FVN'-^f 7 F U 
W?M-b;k7^f y*»^>^)b bVyA.y cDNAiB^I^SiSS" 

V-7 ^ - (Murphy. J. ) ?)PCT&§BW083/03971 (1983 

%u^24B4^) a. m&jUvfflmmvtfyv 

(tttiK$>Zfri>ltl%\,'>b9F&ZtiX\,'>&) 
-C^S yy ^jty hfre>%&> W ^y y F^ yn? ^ ^ 

(Tan.et al. ) COJ. Immunol. 135: 8564 (1985% 

llfl ) tt. wx-mmmiz F y yxv x ^ F Ltz 
^^bF-v^x^^Dyy^VAfi&fco 

y'a-VXf (Jones.P.T.,et al. ) (^Nature 321:55 
2 (1986%5fl ) b FfiiWc't'tOWJSt-S FX4 

SB<ocdr Fx >f >**ffiffl$ftfcyy Afl}^t?a^<s^ l , 

(Sun.L.K.et ai- ) <OHybridona 5 suppl.l 
S17 (1986) tt, J®®^*^W-r5iTtEffi<0*5^X 
7bF/v?Xfiift£ESiLTl^. ^X^fi^feitf 

VitfyW (Sahagan et al. ) <OJ.Immun.B7:1066- 


9 

1074 (1986^8/! ) J±, t hfflJlBTOJft^SEffl 

fL<9^<3®j£«9iF!&lCOlvai. t'J (Morris 
on.S.L.) ^Science 229:1202-1207 (1985^9^20 
H) h£VM%F (Oi.V.T.et al. ) OBioTechniques 
4:214 (1986) fcftBSfufcH. 

(Oi.et al.) <?>mXl*. Wft&ZV/ttiii. 

Biotechnology 4 (1986) 835H<9JS§ii>#l?£iUt 
******** . 

fc itfcDNA^tefcT^ s y^-ttnuhnra-'Tb I 


5) $$1*29 91720. 
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3HHHtt*fe. hh^f^fcJ:tf#tHqWHrf 
v^i>.- • - 

#&BJJ{4: 

(a) ( i ) #t h"T^SPfc<fcyt h73E0£4$r*-£ 
2*<Dl3-4r>:7fi®fc«fctf 

10 (ii) 2*«>H-£<HPfc. IMM^tt) tMHB 

( b ) ( i ) #t h-raaflRJ il^t hTOBBfr***-* 
(ii) 2#OH— £ (HP*. *tMI 

Si 

( c ) ( i > ^tl-TOKsitft hraw****-* 

25toH-*M?MH3J:tf " 
20 «2*^H«r««H 

*U 2WteLl«r^) , 

( d ) ( i ) m i * ?«fwwt h^naawfe J:t^t 

h^SE»***L, »204M?«fltfS«*>#tM>r* 

fcj:tf 

(ii) jm^^^wB**, *i*«inraaN:ra 

fc»*tt$tf**#t MRS*, fcitft h*^££ 
30 *U *2W9«B«. »2«>J«l*ra£lH:HW» 
Htt*#^*#t MTS»..iSJ:tffc H^Mflfcaffl;- 

2SBS<7)!}$MttSr*-r&tn:*. ip*>: ^ 

**• ffiiotiMi3ts-&-r§ ) , 

Sra-KLTir^jierfiWI. i: O'isttcDNAS^JSrtS 

^ lt ^ s fiift*? S®fc ii^/i HRSa5 

50 fi^h^di. 


1 1 

6. 

81014. ^^n7yy$*-i>J:tf;5fy-?fiMiI 

fltaWvCVvfri*. Sffil£Vffittt2, VHs DfcitXJHii 
f^^^yr-^ji&fcioT^lK^fU.. dfiCio 

82014. th£J:tf?9*\TfiM?>ntta*?l'* 
«Klttffll,ftjL=/<-tM Ay*Wj yy-y 

(Universal liniunoglobulin Gene) (UIG) 
83014. ^6S^oyjy^-ytyv>-RNA£7)Br^ 

840(4. *<DI*JOHI (pGMH-6) #?o-r.yy 

-y fltb) fr^TVSt MgGlig£7<?)£fi£fcJ:tX 
BamH IfcPvu II^t P BR322E5!Ic01.5kbX 

^511 Kpn Ig5(it-c0cDNA^n--y^^ffl 
lgffi$itfcpBR32re&&7.n-^y7X??-pQ23 

860OAJ4. b ?'W£70>d£iSJ:tf& 

vv£v>) t hCArSJg^o-iiy^k^^lN^lW- 
fllfgSrii^". 

87014. fc&TWy > Vffl&£&<VKMz71&{ : . 

>ztit&74~?-*7f&. (a)«4, aaj-c^ 

{4. d«E5iI*^T^y?iutT7'fv-o-r<'±fc: 
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£>3' X-hhifi. 77 4-?-i&frt>^3' frt>5' 
.:. TfcS. T7^f-7-«0^4g3lrt^7JxA>ti. 

mfZtvx^h. BstE ngNasrSA-f&r^^-fc 

liT»MW. (B) (4. W&Jffl&HZVTyJ'?- 

Sr^-r. wtrftiikfiWtt (a) tHfc&a. b 8 

(4T&£ttU P ING2016EtC#ftf-§Bcl iSfflbHttC 

$>h. (c ) {4. v^x^^ny-by-y-xuiGTv-f 
10 "7-t*rT. IBBwr^v-iUWi. doay-t^ 

AWMOT^ZtlX^h. hhCycHind IIK?*- 
pGN£0UT(3i;3*rOi&. ( D ) {4, -7^Xify72A 

JlfirF«imt«t . ^*/WA(4. 

8100(4. m\3mM®.<r>tz#>r><mk? n-->y% 
Mis* WK? ?-C0fi§ig£^1\ <^^-pING2003fc 
J:tfpING2003E(4. pLl. pUC12. pSV2-neoj3<};tfM8-T 
/W7rRX12A3fc-e$>l.. jJMBS^fcfWttt'e^xaMx 
yAy-«f-DNA2r^L, ^ttfU^HWdtt. pLltotMBV- 
40DNA^*L, XftTtTlW)«W»ipSV2-neot*«)SV- 
40^^-T. <^^-pIMJ2003i3j:l^pING2(X)3ET14, it 
V^Hi4pSV2 -neo**<7)pBR322DNA^ ^ L , vKiipUn 
30 2DNA£flrf . ^ER^V-^Wfi^^SO^-^-Ofiia 

8110(4. KpING2006EOfl|ft*jR 

8120(4. ^ST^XS KpING2006EiJj:tXpING2012E 

40 A(4v^-bh^^7SM2Site ; f^)^S:^ 
-T. bMgGl mRMAfcJ:^cDNACO^(4A.a.C^$il 
h. bMl^r^cDNA^n-ypGMH-Cfci^V^X 
. tt^I^g?cDNA^n-ypBS13- 1 SfttfrB-llli. pi 

- " NG2006ET<$ffl$fLl»'W7 , l) y HSe^^^-T^^ 

«KM** L, a^Sg^rn y ^{4b h iflGlTSESS 
5H^^-. m-H'Bte. pING2006EfcJ:tXpING2012E(Ct> 
tt*am^Bfi«BigE^7^u*f-Hi»lt*t. pi 
NG2012EJ4. P ING1202OSal I^ffitBgl I IgPfit 

50 £#ALTpING1202EBgl UZim-f&ZtiZl-iXffi 


13 

mztit: (mim^M) . d^T^xS Hi*?)**? 
SS!g^£fg#<?:?-pING2003El;:J?AU PING201 
2E£#fc. P ING2012E{i. A " vX-^-ATGO-f <'±S£ 
<O^TpING2006EtM^S. T»*9lVXfe5 ? V^ff- 
KJ±cDNA?n-ypGMH-6*3|W)thJS^ii?ll?:E* 

^ (Ala*^ 3 Scr) ffi^^Ji. T^XS F 

- g&3tfWC*/UAIJ, P ING200lEl3*7)g$:7n-y 
(pHACK-3, PING2013E, pING2007E, pING2010E-gpt 
fcJ:tfpING2014E-gpt) fciSWS J-CjS§^B$7:?^ 
;i-?-H@2?^£^-r. pK2-3jg©<OJ^ffi?lJI±t WK4. 

imZtltz*Vm?\s*1-V774^ (K2-4BCL 
I) hhJK4E50OT^-t. '^fl'BWU PING2016 

^E?(I<0jie^3t-SrCAS. 2AE9, 2BH10{tj3|^)n 

dna$\ Eimommximit:. mfvnmmn. v-v* 

-7"lit hC*>-?lffi?lJ (pmvHc24 Apa I-BamH I) 

146nDNA-C£!>. 3' Apa I&fiHi, (A) ftjD 
(3) <02bp$fcT'*6. 

8151214, .L6V H cDNA:?n-ypH3-6a<9VfSt&03f 7 

OMtttW.o-y (Tie) frttffl'U S J?**&9- 
. 5 *- a vttfc J: -> T&Jg Lfc . 6 Att, *7** HE 

j|tl6Hli. L6Va: cDNA?o-VpL3-12a<7>V^i&?) 

7 ? w**- fish***-. afiHi^saaawofcAtft 

7X5 F<9t§§?§£*rt. rt**(a) tt. BAL-31K* 
7 n- yM13inpl9-Cl- f ;L-^4 (ci-t/W?4) iJ«t 
tfM13mpl9-Cl -7^*21 (Cl-T/^21) Offijl)^ 
•T. cDNA7o-y, pH3-6a<05' *S§Sr£l$T'S-f . M 
13KWfcTK*fW. COlSKO<:46tffiffl Lfc* y 
js^I^f-FT^v-li, J^N3&§ft>2tf)FRl£lt 
Si:-f-6H3-6a ( 5 ' — GACTGCACCAACTGG— 3 ' ) 
4. st** (b) (i. -eii-fii. 31-v-<D:*y;f*7 
KHJH2-Apa I 20ngfc7--y yT'LT^S? 
n-y, ci-T/l^iJitra-ryl^l l/zgog? 


7) 1^2991720 

1 4 

NaOTCS£U 32 PTfli&3*UtMJH2-Apa I* 
!/:Of?l':*?-KfcitU 4XTBS (0.6M NaCl, 0.04M 
KUX-HC1 (pH7.4) , 0.004M EDTA) T^XlOfc-r* 

7-f;^-Wg^a^65 ,, C. 4XSSPE, 0.1 
10 XSDSTVyftffififi:. (■?^7f'f (Maniatis. 
T.,et al. .Molecular Cloning: A Laboratory Manual, 19 
82) . B6<?)r7-?^> r^-y^XAR^-r/t-AtC- & 

SMJH2-A P a I* >J rfjif 7 HO 5 XV/y 
1 *VC*i9, *y^**U*f-K©Tfc*3*ifc3-Wt 
flHBfci: fcasft* . A'** ( c ) li. pINGHllg J: 

NG2O1203G9lTAVi(=fC'3TS8StaElWBKSn^L6-VH% 
20 ^a-A*<f*fl»t**J6t«^-. . 

JHUHtt. 4r>9L6fBi7^XS HpING2119««BBS' 

pING2100i5R<?5Sal I~BamH 1 7 9^ V Mi, P 
ING2012E*3fWSal I~BamH I A7v^yhfcl§I— 

Sgl90{4, WI**J:t««r9X«WMir9XSH 

•r. 

(a) L6OV/ec0jf 'J^d [GC] -fe^yh5' <7)X 
d^y^^l^j-^H^-V-TibO, Sal I 

30 ffttfcft-X/TIr)*. 3ffl^)$X7-yf>^$fL«. 

«H8BMlov*ji6^*. thCAft^A-jMc. Sa 
1 I— Hind IH7 9*0<yM:L/C«S3#i. Cl«S 
t=.L-CIGBSa£fe9ir?X 5 H{iplNG2.119TftS. 

( b ) piNG2ii4<i, mmryxmmtryA s ht- 

fcS. £«»Br5X 5 KpING2114fi. pING2111*5(W) 

^2iaii, 2H7 VHE?«£7jrf. V H jSCTi; JaM 
fcJ:lfl)SP.2ffi5iJxl^^yh$:-t-W^-6. 7*5 

50 m22S(±. 2H7VLffi?IJ$-^-f . VArfifETti. J at 5 - 


(8) 
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1 5 


1 6 


WMZmtZ. 22--7-<9*tfrOT7M-?-KU:, AT 

mrf-m^yx s KS'^-r. i jtfc^r?* $ ntipi 

NG2101 (V H ,neo) » P ING2106 (V/c.neo) fcJ:l/pING21 
07 ( V/c.gpt) -C*S. -e^ffili, 2jtfirP7 , ?X 5 F 
T*i>£. dfl^Jt^tt. pING210li5j:f f pING2l07<?)^: 
£v>2F<9Nde 175*001^ Nde I-CffiftM-fcLfctt 10 

m.fts>mzL%i,zy4 y-vt&ztttsts. piNG2ioife' 

J:l^pING2106*^pflL2-lliij:VpHL2-26^#<?>il. pi 
NG2107J3 J: lXpING2106A^ P LL2 -25tm htUt . 


ttKa^--S*-^-ft*L;BF-WfflT*4. P ING12 
IZX-oZmmZtlt:. pING1149t±. m®4>ov*~e 

^^Affiwtmwacrn^-^-cii^s** it 30 
(ci^tsMis*!*. (A) 4 v ■ t'hnseaasi 

£ftfctt£ttffll,fc:&i£ftirt-. PING1288{±, 2H7V-7 
25Hfc^T^*fcW»rej&*.. ( A) «. w y • 

h' h agmzmtyzx fx . s^/nwru* * ^ 

y^fflfcSst (B) 

izm^ti^^mmmi't^-thTyxih'imm 50 


DNAEfllfcB&fc t . £XV>®mtfOW®M#mzi. o TK 

y<tV9— fe* v^/He^fe J: tflS8SPGKr nt- * - 

*fcftfc«M$*lfc*J6**r. pBR322NA{i, Nde I -A 
ua \<mM)X&AZX~>X . pBR322*^g$iX6. IB 

mmmmtL, ±x<mntmmnftmzx^xn 

K7n*-*-K:ll£5*lfcLMMinMBM^fc, PGK 

Krnt-5»-Kllfc^SnfcL6*^9««tfirF*. PGK 

■a y is* hfr<??-lz7x3--y?-t&fzMztf>mz 

gS2 ( a ) Hli. h b#>~? l «t y i'TOta&ihn 
^Kf. ( B ) 14, Jfy-?- 1 b yV<m&<r>4 y-t'bo 

**LTVi*l£**?*fB»JrF£. BHW ^^5»- 
834014, L6**?Fdg|a»fc#HH»3' »«RH»I* 

±x<nmflmmmifrizxr>xmsx'#>z 

T*4. 
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v^smt&mmtitbnmttrZtt ix \,M>mt 

-E. 3 U i/v h)\s'<*99-lz7u-->y-$-htc&>\,z®. 

mx-hh. 

5S36(A)H« S (Erwini 
a caratovora) pelBjIfc^N-Jfc^iao.jr?^:*?- 
HE502r*f (M# <Lei.S.P.,et al.,J.Bacteriol. 
(1987, ©§11+) ) . 7n-^y^«£JBL*:Nde 1*5 

^feAO'J-r-^r^— fef«][8r^es-^t. 5(B) 

J4, pelB'J-^-^-b U ■y.^«WIW)fcft«)^n-- 
y^jfe^iR-f. PSS100414. pUC&OSma IgfffttC^n-:! 
y?Ztvfcl.9kb Dra I77^*y h^Tt-l). E^- 
14, *»^^<?3»N:H*»CJ64. 

SB370tt, g&?g$77X$ KpRR177-8, P RR180, 
pRR190fcJ:i;pRR191<O^IS:Srr. £<OT**bKfE® 
Lfc7*7X5KWWc, M13mpl8$5J:trt>IT18l£&BIL 
fc. PIT18K4, pIT2fcfcft&araBaf£?<7)ATGIS*&:i H 
y<^C&Kfia£§ftfcJi^Si^^££^£ (8 
40S#Bg) . 

888014, Fd$|J!;r7*$ HpRR178-5, P RR186fcJ: 
tfpRR196<9ft^£*1\ 
8S390J4, igSfcJtfpFKlOO, pFKlOl, PFK102, pFKl 

cn^07-5^5K<4, SB7HfcJ:tf38l2fclSH& 

PelB>J-r-E5!l{4, ^HWrtTC 
HV>gfcJH4, ffittafiHTOfcJ:tf!g&"U),£^ 

S&40 (A) |2{4, T7hV-Xg|^ttFa^^y) 

a"(??-*>tiHK&i;-?. r-^s FpIT2 yy« 

itfH (Mason and Ray,Nucl. Acids Res.l4:5693 (19 
86) W4, pBR322<OSI^ftfc:*3{t4pINGli*iOaraCS 
6rP, araB70*-?-fcJ:tfaraBiIfi5?0^#£:i 
-HLTV^6431b P T5X$ HTAS liSayXhy* 

( Johnston, S.,et al. ,Gene34.134 (1985) ) . Nco Igff 
mi, araBfi^c7)ATG$»&aKy+fcgft&iTJt. 

( B ) (4, pFK102^)lacia&T<7)SA$-5H-. 

m%ffi& (ztiftivitixw*) «4, ^inifcitm 
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afcitfCa) (4, ffi#&<0££, 

S£tt^6V®i^fri ! 12*<Jt4, V H , DtJitXJH, * 
fc(4VtioJ:^JLi:Pf<4'tL.6M=S:S4M^ijaei L -fe^> 
yht^ftLTV^. Cl^t<7)ae?H:^>'ht4, DN 
AcoSE^fcioTS^L, *ft-f;h.H®i3J:tfL$re 

10 -C, dOSIi^L, IS^Lfc (Vt-JLtii^VH-D- 
Jb) v-fe:JO<yM4, ?%h*>*ti* 

S. . 

mitts &vmH&zmz, 

1. ^M<99~ : ^^-tSA^S-rfca^'S:, 
itfe : Fffi^I**^niHNAW^tC^<0^tli^/-t;l'^# 

2. ^3.-^99— (module vector) : gffitfc 

a. 

ASfe^P t-fi^r sftSK? 

«. 

30 A. 

^^it:mm.mm^^th^ht^m9a-~ 

2. : 

( 1 ) mfe<?>im.lZftth : £S9u- J f)Vmfci:M&. 

A(mRNA) ZimL. Ztl£9a--y9'LXcmtem 

( 2 ) »£tf)t h*fc*4lf-"t bA-f K-v*fflS 

^ y h S:^ o-r.y^'i-s^rt<07'5'f v-UXV/i 
50 ^{4ro-ytLTWfflr*S^^6a^a^ , J^it<5lF 


(10) 
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(UIG) tf'Jr/'.jf^M-f-Kfcf^U -?-:ftj&>£cDNA£ 
IHIU . 

( 4 ) ±ie ( 2 ) o)?u~--y?i,tMmi*&.yn 
zk££r>z.. zzs&iimtfzitLmi-b'immzffi 

ii^XL&iiiVlim. M*£.%BZitt:®tz>( yt* 

cDNAc7)^o-->-^fflt:iiiRNAS-msrrs3t 

feffiT'^S [U-f-F (Lizardi.P.M.) £>«Anal.bioch 
em. 98: 116 (1979) ] . i<O*ffifc:J:0. SS??il^S 
iSfS^mRNAA^flS,, 

*fmtzmizti&ttie>ijmtLxii. mm*, mm 

fcJui.jygft'Jf-^A [77W^> (Auffray.C.tiitf 
Rougeon.F. ) ®Eur.J.Biocheiii. .107:303 (1980) ] , & 
mi?7^iSy +**T%—b (Chirgw 
in.J.M.) /^Biochemistry, 18:5294 (1979) ] -Cttffl 

f&SSft&^^oryyL&fcJtfH&itfc^ & 
htflzj 'y-ty^-T-mffyf-KXItZ^.— (fife 
Sli. ^*><9>6J^$(-r&;b^ miH# 

ft£.itm\mm.<?>mm&m&i) t &fct& <8o%ja±.) . 

liUIGfcfSte-rS) $ratWS±T^ffl^L^ti«J:t/H 

<r>xhh (®20t«iB7@> . gn-ra<i*<ouiG 
■v^xja^^^^^ai-rsuiG-Mjre^^rrsae 


20 


#£^^fS^COL^ifcjiHg[inRNAi:^>f 

(?B7a#Hg) . fcttlf. **53He 

10 . ^UIGrn-ySr^fig-rS Zt^X't h . 

K-vWcOLSltJi^HSmRNA*^^^ 
V+CS$<0cDNA:?o-y£f&£t-6K«. £gpg&ft 
£fH. miSPTCii. *5^Hti. UIGrn-7£ % H 
Mfcit^L^mRNA^^vii^fci^^n- K-ffcE 

ffiffl-fS (3S30) . ittrVC, ^W:7>f-?-@JHfccD 

itt^o-iy^^-^ £i:xfcfpBR322 \_ti7y-t> 
(GublerSilflfoffman) .Gene, 25:263 (1983) ] . * 
20 7t{ipQ23 [$5I, V^Tf-X (Maniatis.T. ) 

U^j.y— ■ 7u~~~y? (Molecular Cloning) :A La 
boratory Manual , ZJ—/V F • U V? ■ J\—J<— ■ y 
tfybV- ■ J*7V'y-*/ a yyX, -jl-3-9,221 
H(1982) ] t^n-yi"5. UIGsMJ^jr^W^H 

h 9 n -y S:SS?-r S . 
30 M^jWSTtt. *U J-dlZ7y4 v-fc LT^fflL 
TcDNA^ o — y £f£fi£ L , aa^tflMttWr^N-fVur-f 
-fe'-j^a y£fc iot Lgifci^HM^n-y&^-r 
-5. 

loco*1£rJ±. b hcoHMfc irXLSK&S^o 
^ymRNAcOcDNA^O-ySr^-rs. iJC^T. Clil^ 
OcDNA^n-yS:, ffl^am£fl&B£J:o-CCHK 

40 a^(iMt:»a5fi£ffia$-fr5. jsd^*&t-«. cm 

-ySr*!lffl-r&. 
cDNAco^o--y^tt>(t&^3S®ti. SSLatv 

o-yfl:v^-b^yhSr«ji^L. l®^^«hsc 

thA:L®C^t>J:^^*t hrt ) C 

7 o-y-fS dfc $^>fe:. bhrlS 
50 W&vmLX*±3]*y*&M-&Z.biPC*. Zti£ 
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2 1 " _ 22" 

<k9, Fabj£#<9Hg^#£3-KL-CV%|,iig?ffi?lJ I^v-h V. SwWo-y . YvA 7\»ay 7b* 

tfft&ilS. K ^U-5yH. T-*y#£*ffl20852. 5-9 

S«l«K^U^Vt5j:t/C{S^$-1rtl»3 **] , fcil/ECACCO^n/ [ 2JK;PHLS CAMR. 

«£Wfc£^#8:*±-C»SS**. r «ifi£WKjI O. 30-35HfcJ:tf40-46-ff] *#§(*>£ fc. $ft££ 

aW I. fc*tf!>3- K-ftSBJMM V • 7 U-AJSSSrtBfc 3V?y 3 0 . «WTCtt»t & i 

-}■*. fctft'SS. WcJWeHufcflHi. fcfcilfDengueriy 
*JWfcfeV>T'cOHA31fi^i!5(t<W-f*lO«Jl# 10 TU-y^X^MW (ATCC HB114) , Dengue? 47*1 *t4 

WfcfljSli, «tfc#H4fcttL0>ftR* r n7*yvf|fc *X (ATCC HB47) . Dengue*4 T^iM/l* (ATCC HB 

SMtt(C3-l<l/ttitfcbi'5£fc'C%&. r i^W 46) % Dengue:M7 , 3'7'f;kX (ATCC HB49) . Dengue 

tj fctt, BM**^ >hn^***L*v^k <■«* ^r^-f (ATCC HB48) , 

i-VAWIiit^ WmmizX-yXumfr )V (Epstein-Barr) UsT**- (ATCC HB135) „ 77 

tsLb. MSP)X.9WVfEft K*?4)VX (Flavivirus) Sf (ATCC HB112). . BSffffe 

'"Cfciifc) *5KBtcJ:->"Cil*S*£*cD HBSfiiK (ATCC auTa017fiJ:trt»18) 

NAE5IJC0Cl(iD#tt(c:J: "J % I S (ATCC HB8068) „ #*fi's/l^;*IIS (ATCC HB806 

h^%^<r>%mM^^jm^^m^n\,z^ d . 4 ^wxy-f-M/u* (atcc clisq) , a v? 

xmitHmkKh. il>x.y-fAM.-?bV-y?xTnTJy (ATCC HB64) . 

dCDcDNA^n-^y^Scot^ loofMJi. 20 >f y7/i^xy-tf AS>>-f . * ^m-TotM > (at 

Mtt* : Jx-frii s ®%fr^ffimzftt>ti&ztX'$> cc HB65) . yy/^yVArtyar/iffm (atcc h 

6. B66) , -Y >7/UXy-*fAWSN NP (ATCC HB67) . SV40E 

JWBW+TttfflLTV^i ^-bhj SrSfflUtt, ATtoJS (ATCC TIB115) . SV4DE*Tfi»t. C-*Sg 

JHBBStaWLT^-fn'X^MWnaJWrirtJ: (ATCC TIB117) , tiJ:V : sWft*74Jl>XTtm (ATCC 

§ii.&*fJS-f6>'W7*y H-vifcUBJIBi^n-yK: TIB116) %ZW4frximkEUtth1Si3k*-!mth 

%&tkmzn&& Bmmzmznh. t vmvihw 'wry f-v-c&i.. ry H-^t L-cti. 

fc z<?)£ otcwmt mmm&. twit h y w^sraEKKwrits*. 

l/C«, iitt. "7^X4fc«5'y b%t'<?)lfr>Mmtf& fcfc*.(£ltMHHfc)b h®iMJiCEA (ATCC CRL801 

wbtih. ^BT«i. faig<o^tt£fcfij£&3rA¥*r 9) bmmm<x-7x. hrof-f >\ igGiK (atcc 

ffil&oaAHa, V>X*«Jff4Hf^-bMWrtr* 30 HB134) „ bhB>J WCgHLA-DR. #-JgIgG2b (ATCC 

S. tfc3&»-5T. HttB±tfL*ane««*>tF4'Uitt HB104) ; h hTU ^OTfOBINHHrfi (ATCC CRL 

LT. ^X-v>7XM>f 7*y K-vJrffJffl-f 8022) . b hT'J yy^Tiffl^y-b -y h«>^y^c-lg 

S„. , _ ■ Gab (ATCC CRL8O02) , T^7*-fe -y htfD«I©J/«*tt 
W4U»ii:fc:."*«fflJi^VfiJ:V/4feliCfB« . bhlgGi (ATCC CRL8013) . T«^y-b-y hVfflffl/ 

cWffl.mmm-Z>i>OTfo&. Z<DZtte. -e^S^J «S1ibMgG2 a (ATCC CRLSOU) . 5{CMT«cOb 

i)K 3iWj:mmftZX< £ fc^< . *««IC«fP«niB MgGi (ATCC CRL8000) , 5MSTiffl8BOb h IgG 24 (ATC 

zv&xv/ttiitcmmz-Fix^&zb&w* c crlsood mmamn r *fflj tn* (atcc crls 

•th. 020) ^t'^*N-Sta«cS:^1- SA^f 7*y 

tji^ rnj^j %&mmii. jm&4tt*7 7?;i'Z>ZhtfTZ&. 

maixmwii^-^ix^h. nmttMLm^-? a. uiGrn-7-^<£ffl-rs£fct:j:o. 

TA^«gt*S. KtW. ATCC-b;!.?^ yfcA^fy T§SJ:3t^S^Si^^RBa5ffiS:W-rst8SgW 

y K-V (ATCC CELL LINES AND HYBRINMAS) (TiijyU fcl^±^b h^Hg[4fcJ±LMK?IJ2:a3 b'b^^T 

^ [1984^12^. y *y >9A ? ■ aw-*- ^ so Ltufitx, t heftHfli^iiLgtSMfr^r 
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24 


Wiz.WM>mffi=&.lX^Z. gj^li, ?u-y-fk 

^-E^S-fid^Tf-H (t&fc^TV^T^-F) 
Wth [t777y (Hitzmen, ) &<mi)RInternationa 
1 Conference on Yeast, Genetics and Molecular Biolo 
gy.^y^'Jx-JMontpelier) , y yVX, 9JU3-1 
7,1982^]. 

>wmz%&. mmmz^x. imtzxmm 
•thzt tfx-z h . mm r^-xtwrnn^x 

h ix\,^mmmz$miiti&Mfc?-&%coTn*:-? 
mm-r&zktfX'Zh. msnmm&fmmm L>tz. 

S. fctUf, A y-l-^-r-?n-AC (CYC-l) 

(1) VfcitfCffiiiS£*S£LToS?n-yU:fcgE 

(2) c^^^it^FS-. 9»wgzmmm-t 

{f, LvfX (Beggs.J.D. ) £>Molecular Genetics and 
Yeast, T)V7V-y H • • is>#WJ*,lb,3 

^yA-yy (1981) Sr#Hg<0it] ; 

(3) $Wfc£#jfc$-e6£ii, gS^'J-^-^Tf-KS: 

( 4 ) si^jco— «p (ttiiiutumfc?w.m<om%i<r> 

6-203Fvefc£) »iU#S«3Fy.a- 
( 5 ) it^^Wc«SitrfcWcteffi-f £7*7X$ H 

mmx Lmts xvumommmizmizit i ?t 

( 1 ) LmhXtfH®&&=F$:&*&&7a*;—?-t5 


ilf?-Zi—9-&mtzt£i!rl. H-T^XS Kite: 
( 2.) ^=5rSS«?-7-*-$-#*t&8'K<or7^5 K 

tfcitsparn^-^-is itf s -h—?-mmz 
mmtik&ftftm%&mzm&m*m<r)^-ftU)> 

<?>t:#>tzWi§\rtZZbtfX'$h. ZtibMmifc?-*- 
( 3 ) LSfc itf H&ite?£. ( 2 ) fc:iE$J?>#i&S 

20 is^s-frs. Lm&ivumffi&ryzsvizn.^tiZ 

ilhmiR-?-*- (Jb<O0«T{itrpliJj:t^ura3) 0) r& 

^xSb'T^W&J&U 2o<7)as?v-*-£7)d*>^-f 
ii*^-^T (±<7)WIT1itrp1 ) . r * 

hi mmtm.-?-*- mt Lxmft: 

trplfcilfura3) £X^X\,^&&J&lMX'fo& r aj 

a*. mmfcf-zttthT'yAs.vxmmML. 

30 <mX\i. ^^iTrp^Ura-) „ iJit^HgT^ 5 H 
iSr#*-rS« : ±<O01I-CJiTrp-UraM $r3^S 

(prototrophic) T'&S 2©«c (diploid) ..( ±c6CTT' 
JiTrp*Ura*) $B9(t4. 

<T)*X'\&. izffim (E.coli) K12&294 (ATCG1446) 

m^mx-hh. mwmt&twa&mt. e.coh x 

1776 (ATCG1537) XbZ>. gteEOStt, ISilXE.coli 
W3110 (ATCC27325) , HcWtttA**? 'f7^ 
40 *J *7A. (Salmonella typhimurtum) itiii-tyj-T • "7 
/Hr-i-by* (Serratia marcescens) ^rt'^^SCi 
JSil^S^Ov-jL-Ht-^^ (Pseudomonus) g 

t3£vmm®mftX'<o$i%mizi mmn 

t i-thZb<?)X'%him%j&&F&&1ilX\ l ^. t:b 
Hi. E.coliti, E.colig|*><i,SI^$tLfcpBR322 [#U 
50 (Bolivar) <i,OGene. 2 ;95 (1977) ] ^fi^ltK 


( 

25 

^hZbtfX'th. pBR3227*7X$H^>v:liffi<?)®4tl 

-fc?) ..fcitf??!"-* (iS-tf^KS^— tf) 7D 
^.--jr.-^ [fj^y- (Chang) ^Nature, 275: 615 
(1978) . (Itakura) /^Science, 198:1056 

(1977) ] , *&tffch!J7h7rV:rtHE-*-5R 
[:f— T/k (Goeddel) <otf)Niicleic Acids Research, 
8:4057 (1980) ^EPOftHf ^0036776-51 ] **i&4. Z 

y>*ca*4*€rF*«Wi. ^?f'M7T-^A 

(pi) <7)%mrzi*:-'?-<?)mwnzwmt2>z£t> i x' 

#4. IWnt-i'Hi. MIR»r*4. 
v*4. 

3*iTvvfrv*|flM:i3W-4flt4*fc rtf^o-tfXj T 
*9#4flW)IWiIHaJMTfc<>«< .Ik#T£ 4. 
fcfcitf. 5^h-Xfe#ttE.coli3£fe«d)NA{i. 0- 
#5 7 r- tf&JR Hftt" 4 Z b t= <t o X 7 9 V - 

U *7 r-^*ApLAC5*»feA*-f 4 £ 4. lacr 
^~9—^U-.9.-mi. iPTGfcJJoTCMIW*' 
4. 

*ft6oH^fcflWH-4£i:a«T&4. fck*{f. r 
7tv-x. nys^i. x. tvwj** 

7r?- fe\ M»rh7r>. ^v-D-X, tac=5rk',£ 
ffiffl-f 4 £ k a*cs 4 . ^Mn&ragffiffSft* 
"flfflUt. *ft^nyyy^y/'«^»tfB9*-4ik 

■K*iHfcS*4£fc!PC&4. 

S*i4. «?UIiSBJaii. *&rtr7V >9>Wgfr? 
c y-^-^rf-H^M*. H®fc«fct/L®tf>iEL^ 
9r 0 k £ b << ft 4 9~ y 3 ^ 
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mm>a><?>ftm:b\ w$&tzMiz>mzfiozbtf 

T*4." 

; 9l»4iflfURIIIH£ii. Vero (ATCC CRL81) tt<(iCB 
0-K1 (ATCC CRL61) &k*<97 4 /n7*7^ \-%m.<?M 
JB. 4fcli>vf7*y r-'-VS P 2/0-Agl4 (ATCC CRL158 
1) tt<(i#ffiMP3X63Ag8 (ATCC TIB9) $rfc*«>y 
mtm<m^ «r^t:«ifeoiHWh6»*4. 

10 tt%ttfc*#>teiW i m&<99-X#X¥*I& 

^ (Sarver.N. ) £>£>Proc. Natl. Acad. Sci. , 

U.S. A., 79:7147 (1982) ] . )VX Lf '< 

—VX (Deans.R.J.) £>c7)Proc. Natl. Acad.Sci. .U.S.A. 
81:1292 (1984) ] . £fc«:SV40'M A>X 0*ff-4> 
(Lusky.M.fcil^Botchaii.M.) ^Nature, 293:79 (198 

i) ] %b'<owto^j)\'*frmmisti&&imfcim 
20 mm±fflm&fo^<7)m>Mz&#tz %><?>x°h 

4. *"fi6wJfefi*Wc«iAS*L4l)llfcW6^Jali*a4 

ki.JfE.coli gpt[Ay^>-^ (Mulligan,R.C.i>«J:^B 
erg.P. ) COProc. Natl. Acad. Sci., U.S. A., 78: 2072 (198 
1) ] *Jt(iTn5 neo [ff-Vt ( Southern. P. J. & J: 
tfBerg.P. ) 0W.Mol.Appl. Genet.. 1:327 (1982) ] t 
3&^V^T»?-f4ik* f TS4. W?sJKftv-*-a 
" fcfkL ^ § it 4 ^ # DNA jffe^ffi^J til^^ ? ^ 
T4>. itli3>7>'X7i?y3y (cotraiisfectio 

30 n) ££r>xm-MmzmAZ*txi>£mv<9'7- 

(Wigler.M. > feWCell. 16:77 (1979) ] . 
ftgr^nryycDNAJi, fflk9yWRtttttfm 

, mmz-vix^iimMMzzhWPifrhifrffifS. 
•y ^y^-r 4f«n6%ra&?^s^*wej>4 . ^ 

if««¥7'nt-^-SW4i k*«T* 4 . o 

40 ^r^^ ; t-^4cDNAlSS'<.^ 9-bLX. ^> 
(Okayama.H.fcilXBerg.P. ) WMol.Cell Biol. 3 :280 
. (1983) . -fem (Cepko.C.L.) fe<0Cell. 37:1053 (19 
84) . fcit^n^^vy (KaufiiHn.R.J.) c^ProcrNatl. 
Acad.Sci.. U.S.A., 82:689 (1985) lz£MZtlXp&£ ' 
3&t>?)*W<i>il4. 

X&ru? y ycDNA$-iffilUiSB)BrtT'^S : fr4 i k 

«/o7*yyDHAt. iray/Afc*£(ai&trt\ * 
fc{i^fef*^T7X * F k L"C 4 i k <0 
50 ?«4^^-(zfXd«4. d^^^-<i s mr4 
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art* otzma-t s z t #x % h . 

S£&Mi£^VA?o-yj±§i^$iiT^S [xyyy 

(Ellison.J.W.) ^CONucl. Acids Res.. 10:4071 (198 
2) . £fcfc£Vy?X (fex.E.) £>tf)Cell, 29:691 (198 
2) ] . ^coid^VAE^J-ffifflf-S^fcJi. 

mile. Lg}fc±tfH@te)3!l*fc:3&3i?ii\ &vv 

this LMfc xxsiimz jwy utm-Gh* . 

££&H 2 U WlgGSt* t "tfUf «fc W SHiart-C^^HzL 

(i, £&£Bf££;JvCO.& v-^7 (Scha 

rff.M. ) OHarvey Letures,69:125 (1974) ] . 'Jf-f 
-X (reduced) U #&LfcLg[i3«fctfH&a^IgGfii 

(Beychok.S. ) <7)Cells of Immunoglobulin 
Synthesis, 7#T 5 • 7VX, ^a-3-^,69M. 

g2C. UtertAo 1 (intracellular associataion) 
Stf, H«fcL*k*iS^S*T***HiUIrfa#K: 

31 (co-express) ^^k^tTC*)*.. HB*3»B 

SfeC. *^cO*St:J:or, JM?Fab77*0< 

h>Igtt£#l;t. *ai0^£^L***'*MI&0>6A 
* Lfc»l3Et r-cDNAffl^SrSSSLfct r-£SIgGcDNA£ 

fctty / ABWttftrf **SS*fcfl»W"* - 1 1 J: -> 


10 fi«fc^>5WBt*^-*Hi. Z«, ZtfStt (x 
20 9FabKfr i> tK. ♦JMBOHWT** . 


x-Zh. : : . 

40 ? X'9aitlX^&. dtr>X. ZizbV>ffik$i&<?>info?-i 

t\ n^urigA. igG. i^uitft^Qe^^htcti* 

^s^fc^-c^s. a^$tfl£-^7 ? ^Kx7x^^-ja 
^ME-cgw^csis$-«-a : r(TU''N' , J-) ifc^T 

T*5»o*»Oft#W4llttMK i "9 . J: 0 <fc < 

50 a»-C$ST-&-?)5. «I^^llil0?liC^Srg«i:-f 
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•JHwaasBrii* 


b htt {*>Vy4y) GM214M3 J:lXGM1500^Hu 
man Mutant Cell Repository (Camden, New Jersey) ip 
*>A*U mn6to+lO%*?i<'lfe!Jm.m (M.A.Bio P rodu 
cts) •t'-fSSl/fc. American Type Culture Collectio 

<-y3<0BS[fi-f-^%te (DMEM) +4.5g/«^3- 
X (M.A.Bioproducts) +10%^>-fl&i£llil}f (Hyclone.S 
terile Systems, Logan, Utah) ffJTiSgbfc. tgife^ 
-y'JV/^M^7 , H'7>fy>' (Irvine Scientific, Ir 
vine, California) tflGSffLtil. 

7°7XSHpBR322, pLlfc J: t^ P Ua2S: Pharmacia P-L 
Biochemicals (Milwaukee, Wisconsin) nHafilALifc. 
T^XS KpSV2-neofcJ:t^pSV2-gp«±BRL (Gaithersb 
urg, Maryland) American Type Culture 

Collection (Rockville.Maryland) frhX^&X'h 
h. pHu-gamna- 1 {ih MgGl^fe«:jgfe?<08.3kb Hi 
nd IlI-BamH IffifrWWo->-cj>&. tMgGlSfe 
fefrSis^OSI^^^iiX 'J 7 [El lison.J.U. ,N 
ucl. Acids Res., 10:4071 (1982) ] lZ£r>Xnk%tltz. 
M8alphaRX12J±M13mpl0ttfA§iX3tM603^fe«cfie^ 
J-C-f WayfM \.T4*f4*h (Davis.M.) . Na 
ture, 283:733] &%&r?*7XW&x.y)\y+r-*-& : ti 
l/0>&. G—^r^i ;WfcpUC9£Pharmacia P.L.*»4>BIA 

it:. mm$mM>z£Z7yz-$. vmntm. mm 

SDNABffr<of||?. (5-fy-> 3 y) *iJ:tf*Ii 
»^SIS«m^#tfONA.^iV^r-f^ X t> [Mania 
tis,T. .Molecular Cloning: A Laboratory Manual, (198 
2) ] <9fB®£GeoT«T*>ft*:. WmzvYZtVT- 
-fe'fe-tl/fafiODNA/RNAiyra^li^-y y# — 7>-y\ 
-f A (Indianapolis, Indiana) ,. BRL, New Englasnd Bi 
olabs (Beverly, Massachusetts) iJit^Pharmacia P.L. 

4 YVb [Ito.Nucl.Acids.R 
es., 10:1755 (1982) ] WHJxX-f^irC^jS-rS 
j&\ ELESEN ( Los Angels, California) frhffiXhlz. 

T>y?X-G50TfH©Lfcf&. C18 uBondapak^A (Wa 
ters Association) £fflV\ lOmM r-UX^-zUTS V- 
1®L ph7.2«*C 0-25%r-bh-h'J;^7T^xy 

hSrfflv^2»LCfc:*^«:. mxmk^x^mmv 

F£ [#y-?- 32 p] ATP+T4iJfJ F*^~ «f 


7*7~7\/ fy [Auffray.C.and Rougeon, 
F.,EYR.J.Biochem.. 107:303 (1980) ] t*:lif-*-3f 
yt> [Chirgwin.J.M..Biochemistry,18:5294 (1979) ] 

oumizi -ixmmmmmti^-kmmmzmmL 

fc. (A) + RNA0)flS. ^f^*i7Mn-Xf 

10 fTirfifc. ^-fRNASrj^A r;P-rt wmt&zttz 

:£>SSMRNA£fc{±;if'J (A) t RNA£-Fn-feA"0 


-xt; 


r£-£3t [tf V-f F (White, B.A. ) feilX 


A>?n7b (Bancroft.F.C. ) „ J.Biol. Chem.. 257:8 
569 (1982) ] . 7 4 7k?-fcif^LfcMA<0;W7 r l>-f 
4X-i/n y\t. [V-^U-fc (Margulies.D.H.) 
Nature. 295:168 (1982) ] O&ftT. -»,9\>y*yx 

is-isByittmmxt^ofr. &Mi 3z mm*vJ 

Z9V1l*Yk. 4XSSC. 2 xDenhardfs. I00jug/m 

i-mfr?-mt:m^xyrcx-~ft.. <$^vc37C<04 xs 

20 SC«fC«fe#LTfif->Jt 

tfGM2l464flJ&E&3|W)*'J (A) *RNA*»^, ZtlZtlyy 
F£> [Land, H.,Nucl. Acids Res., 9:2251 (1981) ] fc 
J:tW7-i5j:tf*'y:7-7>' [Gubler.V.and Hoffma 
n.B.J.,Gene,25:263 (1983) ] ftlimXfflgillz. cDNA 
?4 Jy 'J -fct ±£3rfr£fflv >!> 32 P-flI§t:* 'J ^"Jf 
? wjH- h 4 *f->' a y ( v^rf- 

-fX£ s fflS) , 4fcttK* ■ 7^yA> [de Lange.Cel 
30 1,34:891 (1983) ] 0&ft*JiJ»&. -*>>?\>yyxv 
-is a>y L^DNABffri: W^-/ V ■tf-S' a ^fcff 

Ti? 'J ( A ) *RNA (20// g ) ^64mM KC1 (40ju I ) «f . 
T5-f -7-1.2// gfcil^L^. 9aCT'5#ig^ttU: 
*JnL. 1M Tris-HCl (pH8.3) 3 m fi+COt hflfi 

sy^^ur-^ytt'^- (brl) 3*(a5-jni. 

fc. 42rT'15*ia. >TUrf7^^^f-H€rRNAt:r-- 

yyyzit. o.osm dtt: o;05m Mgch. & ±#"#10*10*1 

40 ATP. dTTP. dCTPi>J:t^dGTP*ani.3t. Wr- 32 P~ 
dATP ( 2 ix 8 . 400Ci/imnol New England Nuclear) . & 
^TMWm&mm3M & (19*0i/// 8 . Life Scienc 
e) ZMtt:. 

42x;-ci05»^^ is* 3 yhtdk. 2ui<r> 

0.5MEDTAfc5a</C<5010inM Tris. IeM EDTA. pm.teMt 
fz. m&th%fr~>tcjl?U*1-) t £*:7TTV?A 
G-50XAy;$7A?o-?h^7 7-f-TB&fcU RNA 

-DNA^wyj-/ K^7iy-/w kk?;dd*^ 

«iaSU. x^y-/UTttai$-*t. S2@^j£. dCTP* 
50 JtttdGTPfc J: t ^ U V-f-f 'i^, tiJ: X/tttf 
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iH^IIW2i^JlfSfS 

— ^gjra^r^n-yDNA (l/ig) £HinA.y7T 
- (7mM Tris-HCl (pH7.6) , 7mM MgCh. 50mM NaCl) 
12. 5m C * U ^7 7 FTtM -?-20ngfc *S£ 
Stffc. WfLfcWTC95X;i3WRUfc!fc. 7(TCA>£>30 

fc^a«r--'Jy/S:ffoit. dNTPS (#lniM) 2/z 
3 2P-dATP (10/iCi) 1 ju 6 x DTT (0.1H) 1//« N 
fcil^Uy^DNA Pol I 2u. <-'Jy#- 

-V>vvf A) fcjn*., 3TC-C30^H. 
fc. ^JltBU^'-^T^-f V- (New England Biolab 

s) lvi (long) SrJnx.. Ji$*/T--'J y^fcSff 

£X&£lft9£l,&. 0.5M EDTA (pH8) 2/z « +10* T 
ris-HCl (pH7.6K lmMDTA 80 ju « 2rfllI;t"tl5tlS£ff 5 

50^\->^5A^ovb^57.f-i:^SL. X?/- 

[Ochi, A. .Nature, 302:340 (1983) ] O^Stf) 
^•CTnhr^XhM^ff-?^. Asoo=0.7*3A$» 
T U r50m« Srlfy F U -rf/l^'y [Sandri -Goldin, 
R.M.,Mol. Cell. Biol.. 1:743 (1981) ] OfimiiZX: *)7 
uhTyZhiZ^l^ DMEM+10%FBS 20m «T 

#«?Lfc (*£§«25me ) . S P 2/0«|£iDEgU 2,200 
XgT^WMfcU ft»U S^U«y MfcU DMEWC 
2-5 xioVm e fc&S * 3 lz?mmLtz. «9®<orn 
FTt^F (lOme) SrlOX10ss>2/0»fcS^-L, 22 

TDMEM+10%D>60. 37% (w/v) PEG6000 (Kodak) 2m« 
"^jSTLTJO^fe. 15#ft. DMEM«H2%PEG6000 (2m 
« ) £45fmXUUZ.t:. il£L£#f>. §g£DMEM (45m 
8) £^o<D;ta££. 2500xgT'«£'<W hftl 
U 30. o^fcitf^vFfcfcfro*:. 

[P6ij.er,H.,Proc.Natl.Acad.Sci,USA, 8 
1:7161 (1984) ] <7)«|<g5?L££fflVxfc. F7>-X7x 
^3>S. *HIB£§S£DNEH«K 48~72^S-C'0ffl$-t*- 
iiffitgJ&9#£T\ %'7X/l,igS|<7)7V--F<9'7 
x;l/fcfc0lO.(Mi!)^50.(X)«^^V^v:. G418 (GIBC 
0) mSHi. 0.8mg/m8. 7^37!^-^ (Cakbioch 
em) i±6ttg/a&+Q.ttug/m&*y-y7->~ &&XfMt 

a^SJ^ilfc. lxl06|affi$rl60/ie<Ol%NP4 
0. 0.15M NaCl, lOmM Tris. lmM EDTA. PH7.6+. OX: 


XT5tifflX)\s7 L y?XimLiZ.&. lO.OOOxgT^L 
«Lfc. 

r 7 -f-x ■< -fits L^fitit?B5rffl^i,-fiei:tt^-y 

H-f yf-ELISA [#7-^ (Voller.A. ) . Manual of CI 
inical Immunology, 2nd Ed.. Eds. Rose. N. and Friedma 
n.H.. 359K~371H. 1980] CJ: ->XmWm%%£Lm 
7"'Jy£&aiU:. b HgGO&tfrOJt*^ 7V-F 
l££J£lfiLit {il/1000#S?LJt^^fii;t MgG ( KPL. G 
10 aithersburg. Maryland) T$>9. 

^liail»Jil/4()00#«?tfc^f<Ot)ihr>IgG (KPLifcii 
Tago.Burlingame) t F^g^OT"!) Vi] 

imO-htzib^ 7ls-h -fe^KJl?itlil/500#S? 
Lfc^f^ffitFrt-y^ (Tago) T*>9. ^/M-*^ 
- -<-^tnJlMlil/1000#f?Lt^JrlSb F# »yc 
* (Cappel) X'&h. * 

(T#>yh. AUSAB) -r-«!a5§ix^. 

tiifr^Sl^iSjixSioS®^ mi- h<nxh h . 

IM:t hfii#:^gl5)l^f^HtJJ:^cDNA^<7 

( l ) fi&t h^^?c7)^<7)cDNA^n-y. tJii^-?- 

mRNACOfflMfcit/cDNA^n-^y^^jSi: L'C^ 
(-fe/^-f y) GM2146^fflV^. ZcvMMJ&fcli 
IgGlS-^jgfS [yt^Xf, (Simmons. J.G. ) s Scand. 
30 J.Innmmol.. 141-13. 1981] . Z(0ffi!&Zm<?)W8l 

zhm&tmm&zhfti&i-hztZvimLx^ 

-vayfo l ffl^igAco^i&^-rs i i: fcs** ^ 

it. IWlW'tdf'J (A) *RNAS-PSL. Xf7*7 
— t3j:l^*7 - ?y [Gubler.U.and Hoffraan.B.J.,Gene,2 
5:263-269 (1983) ] nUWiXXV (A) *RNA*^cDNA 

40 AL^cDNAWa*3CO¥^#T-&ltl500«3C7^-^ 
-€-il^bMgGl«7-Vi»70-y (pHu-gamma- 
1 ) cmiad III-BamH Iffifrfc^'f 7"'Jf -i -fef-xg > 

..•^lO, pGHH-3 (S540) CDeH3^fa^WBf 
. ; . ^ffl^r7C<07^7'7 , J-fc*?>5000ao^-<o«rL^ 

TC^O-yrt. 2®. pGMH-6iiJ:tXpGf(H-15Sr$9IS» 
«Wfct"r4r«ftfc (141) . W^o-y*tc. ^ 
^TtMgGlW^SS-^WtTV^v:* 5 . pGMH-6t±. VI 
50 A>*4ClgGlcDNAE?l|(C^gC0^^. p8R322DNACO|^1500 
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?d— ypGMH— eiifiMsr^a^^D-^y^A: 
£g (module) 

( 2 ) gat h^^fctf>?)cDNA?n-y. fcitA?- 
tiZiFfrth ft ?;K*)PS 

(GM1500) imilt:. GHlSOOA^PSLfejK'J 
(A) ^RNAJi^mh^il^iaifeS-fflV^-f Vt'h 

Vt> [Land.Nucl. Acids Res. , 9 :2251-2266 (1981) ] 
(DimiZ^K Kpn IifrfcU dG^^;Hl:tJtpQ23S-^ 
n--y^^-tffl^T, .IWRNAA^cDNA^'f y 
7'J-£WgLfc (3150) . £«K7*-ttpW322*> 
BamH ISPSfcSal Ig5fi[fccoSKl¥A§iTJtBgl II. Kpn 

■^raRNAtWJK^4ffl11500^A*»^4(K LfccDNA? U 
-y*)l3£tf»t*>tC« DNA7*D-y % UIG-HuK^^t 
tfliU. UIG-HuWUrf jr?l/**-Ktt*:5' —AG 
CCACAGTTCGTTT— 3 ' T*3*U ft ^SSfgW&t h 
# -y^mRNAai: . ^J-Cy-v^yaytA^^'J 

y'm >- * ? M-f- Kfc J: tf@1g^lP«W? 
GM1500RNA±TWcDNA^Sr^5& (7? A A) L 
fc. £GMl500.1?y (A) + RNA1.2jtig£«lc7)HfHcJH 

v\ JE5fl^TfcvfUS«offt^.^miX^ (l) 

Gm5ooi±&tfirc«>& . ( 2 ) ii y trru-rommxE. 

U\ ( 3 ) GM15TO!S®mRNAtiJK4E?H££WLT^ 
ScDNAx* o- V £ jM#? Lit. To-:/{J J - C > ? 

2ffl(Ojg^*"/^'cDNA^o-y«ifA-9-^XJi % 0.6k 

(^611) . pBR325?>Bcl t^v^^i 

h # -/ ; fcDNA? o- y P K2- 3 $m^XmPF%&<7 
?- P ING200l£fft£U: (SS6B0) . 

jy>y^>-3ytcHind mgflite&iai-SifcT-t 
h^"«/^"cDNA?p-y<^Mfis$-^L3t. dftiiJuHl 
ND 1 1 1 * U :f 5 7 U^-J- KT5 -f V-fcffltvS A y t' h 
o5^^%tC«fcoTff*>ii/c (S^Cffi) ;Vkbtitz 
T=yx S RipGML60T'J>S . -Vj 

^^~v\^^l\tmmM<rm^mmr^) v vy 

X7r-fcJ:^3S^y>(c^l$it^ (H10H) . z 
0X9 9 -it. pUC12fc. SV40ffi5IIS:##tS 2ffl07* 


*-fcSV4<)&$«$X7"7>rxE*>l£gft-f&. PSV2- 

. ciaicDNA|fA<7)fca6<ol^x-a--y^fiiS:Stt-r 

pING2003^? ^-ISia^^tf)t:^ffl^ffl<7)»g5 
ftSr^rtS. -efitfcHixy.'Nynf-iSiloifAt^ffl 
&Hind nia&&. ffiwrnt-^-E9iI<7)ifAt*ffl^ 
Hind IIIA^Xho mfrtf-k£fi&. Z<ry<.79-\m 
10 SJlWCOcDNAmts^<O^St*fflTS>S. 
pi NG2003^<ox yv n yHf-HSeoftin 

^feg^a^yy^xyny^-S^ (xi^yM 

-X£> (Gillies.S.D. ) , Cell. 33:717. 1983;i?«J:tf 
VN'^v^> (Banerji.J. ) .Cell. 33:729. 1983] . V 
*>*-t Y9t&yu7 y yjafei i <Dv>X'&fllB«l*I 
T'co^iS:§Mt:-f SfcttK^x&gx'oyy yfig[ 
xyny-t-Sm^cDNA^Ki? ^-pING2003tani./i 
20 (S51O0) . v^xaixy/Nyr-^ji^DNAJiv^x 
figf^-VADNA (M8-r/W7r-RX12. Deans.R.J.*^ 

ffl) oMB-9-y^p-y*^#il$fut. iwy^D 

-y<OSal I+EcoR Ifgfc-C#S?it*:DNA£:Hind III U 
y*-T^fitL. pING2003<OHind III|»etifAL. #i 
LV>cUNA^a^^-plNG2003E&f|^. ^(Ty^99— 


30 ( 1 ) aa-7^Xja-HBsAgnJ^lSc0cDNA^n-yfc 

■tiUA ycRL80l7S-ATCCA^A*L. -^y^n-y 

4f •/ h^fflv^T v>xigGfit=Baff2fe|g^Wc:'3V^ 
TiMIUfc. 3o^>'*T-<7'^7'7o-y*<l.^ai 
.-Ky (A) ^MASriatW^o-ycoio 

<7)RNA{i. ArUIG-MJKr^^V-^). *>J;lfV>XM 
MUIG-^rn-^COW^J^N^ ^y r-f -te'-i' 
40 3 y*^ftfi-rSi:. «l<0^ifcj:lfa®iiiRNASr^ 
LTV^ (ff7H^#ll) . UIG-MJKT7-fV 
^T*=>f^61H*^RlGfc:fe^rSi-HBsAg^y 

(A) 'mffmmtfc-ryA A&m^. +ft%mfc 
mmt. si-HBsAg-fc/i^-r xotKmM^mm-t 

St-HBsAfffty (A) ♦RNACfc<rVtfi®fc<fc;tfig®UIG 

^XUIG-MJK7*7>f -7-tJiWJIG-JH3r 7>f V-*«jE 
50 liH/efcJ:t^ttSRNA&r7>fAtl'C:tA l ^*lJt. 


( 

3 5 

ArUIG-MJK7-7^ ZOZWfSmmO 

-e-Jfrfflufci: #o±S=5r^Bj{i430±30 
*?P^K<077*O*>-h-e<&->rt:. c^t^ti. k<t> 

- nmutm. mzmm&rv-r*) 

**7)^U (A) 'RNAOSiT^'f A^tf>^^fr{±. 

VmRNA* 7* 5 4 A -f ft fctf>WgjI3#£ifc5£ LfcSK: . 

UIG— MJHBSTE II (13) ti£WlG-VmX'$>& (JS7H 
fe^r/SSSEf > . i^T^V-BJW. BstE Ilfgtif 
ML ( GGTGACC ) ^^n-y+tWA^fc^XClMfS 

MgGlO^txa-^i:, f|«OJfHH^RIROfiai 

X^mRNAlS^fcJiDt 1 ffl<OG fc UCO^*te£W LT V> 
fc. UIG-MJHBSTE II (13) 7"? 4 
•C* 0 . m*f^S^ti 5 ' il?>7*tei: 3 ' Ho 5*t 
^tCliSSiVOVfc. dfUiD-raerCDBstE 1 17*7 4 V 
-Tfoitz. 13-merOBstE II:fry rfjl^M-f-FW 
*MA*W"Ml**fc*>fc. -?9:%Ji3£tt!lft&21-i 
er7"7>fv- (UIG-MJH3) fr^Wfe. < r«07"*MV- 
tt-W)3" 5|54gC0175^>Jj-f-KtOV>-r{±^^*t-& 
.**L*CVMfc. 

dft^ 2«Ko:r?>r-?-aj:ittB3*WEW^»8 

Hfr^-fi 13-merBstE JIT"^ V-fcitftl-inerJitf 
7*?-f v-fcJ:r>T*fe*tfe»l«cDlwaaW4. *^4r 

fc. flOTLfeWPflWrT^-f AjfcfrTCtt, 13-merBst 
E 1 1«07"5^ A3»$(421-aierJH3cO^«J: ») fc jW: 9& 
oTVfc. ftoT, GublertJilXHoffmahW^ (± 
E) fcJBWC. Cft^r^JO-O-ttl-Wlfr^ill 
*S£f£tC X -> TcDNA? 7*5 U - ifW Lfc . 

JW)(C. 21-merJH35-f 7*5 y-*21-ien"B3* U :/ 
Jf^Utf-f H-CX'J-^y^Lfc. [deLang 
e.T.et al.-,Cell. 34:891:900 (1983) J (CfgVV 30* 

7-f/^-A>f7''J : ^-(f-^3>Srfi : oJt. # 
WC N £0>7<Jt/?-&tMSSC, 0.1%SDS"K 51* Tffi 
frLfc. Soaaoi-fr'-JHRLfc. mjzahwtm 
ObpOffXiUlX^tz. £r>tnWj:Zblt. 

ypJ3-ll?r, mHHk iW-Xti (Wallate.R.B.et 


IS) 1#fr299l720 

36 

al., Gene, 16:21 -26 (1981) ) ] (Cjt *)Jn377/( 
fcJflvvtBWWlBeLfc. f*'»*i*EWU3»»tJOJH3BM' 
. •fe/^O'hS-WLTV^. -r<'±g£W13-5^U^H 
'• -fe^yhtt. AUSntv^D-k^VhKW (Dsp 
2.2) [tu^Vb ( Kurosawa ,Y.et al. .J.Exp.Med. ,15 
5:201 (1982) ) , &£\tY*ijV (Tonegawa.S. .Natur 
e. 302:575 (1983) ) ] izM-klX^t:. Zamtfrt, 

10 7*^^-7 a i:fflllT^)5i:V^•5#'aSr*t^t. TJXS. 
- KpJ3-ii'iefiLt^vixJE-*iJ&^U, iw-fe^^K 

hfrx-bh. 

iJtfvC. 265* J**>*<M), Alu I*^Sau96 

Ii*W>, JflWf<(CBstG IiaJfiSr-t-taVHlitS^DNA 
. ^a-ytJWtf ftfcAfc; pJ3-lli*<07°o-7*S: 
ffll vC13-mcr<DBstc H7*/"M V— j&^f#?tcDNA5<f 7* 

-v?r*8iL*:. S^WpBs13- 1 tifc^Mrf tfc. 
20 tfAU2803t^U*f-H<**)*$'C*0» -?-<0fflR*y&[2 
ti. ^AL/cBstE II-i|-fi^|^V^pJ3-ll<-)i,<-0t-S: 

ffi^i.TpMVHCa-13. BP^VA-ZHlS^COBstE II 
g?aS-*-TSVH^o-yS:#?t^Sr*-ftO-CS)l). 3 
"tao'}(lWHcDNA^O->'3&*, BstE Iiaifi^-i-tf21-iii 
er^'J^^U^f-HUIG-MJHSBSTE Il7"5^^-*» 

M#^cDNA7-f 7*7'j-*^#*s$^v:. :n^o?D 

30 ( 2 ) HilV^XlfC-HBsAg'iJ^^tfOcDNA^ Q- >fe 

mtizmttf'&F&ti*)?-. y ttti'tt Ym 

— JK2BGL II (H7DBI) SrlSfj-L-CBg IIIgi*fi[5-JK2ffi^ 

+fc»ALfc. Bgi lucitfflHfctt. »:*cfrfE<7)t hc K 

<^^- P ING2001<-3Bcl mmz, VRcDNABf^lSSrtt 

40 *>*jg«J=5:Bft7k-Ait»'cfe'9. v>>^*araHI«4fctt 
JK2BGL II.?t y 9 H5:ffl^"C6l — HBsAgnRNA 

?r7-7-f al, prafcfi^r. mmzm-h (±ia) a 

d-ftcDHA?-f7*9y-*t»fe. 7u-->7ffmiZX*) 
T? y/UT5 K^HSi^actftti 0cDNA^7<§ $t*:«J:-5 
tfflL, 80%OcDNA^ U^>**^$300~7507 ^ 

-f 7*9y-toury*7'{;i'^-*. 2*ui<o^yd'3' 
50 7\s*i-Y. ®*>jt<?)ru-?-ts£v ! 7z<r)y- : 5'1-?- 


(19) 


^=2991720 
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<r>5 - <MiwmizmmT$>&m2(0Tv--7-eA? 
ymi^m^mt i/tffiwfcsxo-^Ns- 

lA»£>^A*ft.£. hB-UiSxn--7M0PC2l*^^*^ 
SCOT, MDPC21 VKinRNA^tii-BFife^yj'D— h;U-fe^ 

R^. SOttz, #*rU!lotf)cDNA?n-:y (p6D4. 
B) jfASflfcBgl HffttfcRlYCMPQlVkcNMa 

£*ifc«>iSSI*&2o*>tSl&fc*<£fc0*r&i. -t 

i; -?-cosi2j±, ^&?)vss$e?ij (w>io£ftaw 

£ 0i-taV3 4 y OmRNAtf tefiRtt S at J ^t&O^ 

£> [White and Bancroft. J. Biol. Chei. ,257:8569 (198 
2 ) ] <D*;PA7/l'T t V rFvhf.vvhi Wzi -> 

7"n-yS- s UIGTo-y5JKU MJK, 5JK4. i>J:tf5JK5 
t LT®7B0Cijrf . ..I<D$£3y±. mRNA^MJKtj ilfSJK * 

J8 1 $ 


10 


20 


= mm* u ? u*^- f Tn-rts < a>( 7 y #>r 

Sdi^Ut. JK2mRNA{i. SWn>(^J F-7ffl#N 
S- 1 fr^frtlt i>Ot LXwl£fflfcZtiX^t:cr> 
X\ Jn4mRNAaiL8017fflKc7)fii-ffFifeS^^^3-H 

20<0»l]COcDNA7^ 77 'J-* X? U-xy^LTJR 

4Iifl£n-FLTV^vSi£?n-y£J&gU;„ SB 
lottos jk2bgl ii (±je) ti-^rr^-f 
fc. ^2f0i,<0i±. Jr4ibRNAK:#^p5: > ?v-yLt: 
v^coJfi^fciBgi ugstis-^A-ts. 3f"y=fit^ 

p5Tf-F7-7>fV-JK4BGL II£JBvvtf&£l,£.' £OJ 
K4BGL IIT7^V-$-^lMcDNA-&^r7'f A-fSfc 

»tcfflt\ 7v--y?(r>mzcmte*.Z ZlzZ^XM 

A-u v-&fti£t$>tztbizm\vzimtm tumzm 

hh. JR4fiJK2BGL l\?=74 V-iJtSrrS £2UI<07 
7^:*^K#K5ffl<9pJt-&£#U JK4BGL Il7°74 
v-t(i23ffl4>t3ffl^rLT^S £ tlz&MW&mX'fo 
h. 

4 7 5 vs. JifflMizmmmttv-mri' 

**YTn-? (5JK4) fc/vf TW-f XS-frS-I fctc 
Xr>X. J K 4E?iJS-^T-^&V^^o->'tc:o^-C 
^^i;--y^Lfc«, ^<7)^^'J--y^^mSr®l 


T - 

J K 2 

J «4 

J K2BGL I I 

2% (30/1500) 

0. 1SX (2/1500) 

JK4BGLI I 

N/D 

3. 556 (31/875) 


{£J8 Lrt:7°a * "J =f* * i*** K5 J K 4 (J .<4#l|. 
SSt : ll)fe *tfp6 D 4 B[N S-l (MO P C 2 1)V?ITO 
■V ; ?ij*irt;]-c* So n/d liS'J^^-f . 

W7'f7'7!;-*^#glt!t^<0*H7)JK4 V^^cDS %4 ALJtcDNA^O---y^Sf^twA3|6-t6Bgl USSffiS: 


( 

3<f 

■t. . v - 

ZtlCzO&mt. JK2BGL UTyJf-VM nfiNAE 

m%jmfrai&vtfiEL < 7-54 a-t & c t #-e# & 

-Ii:£*-*-{><9't'£>S. JK2BGL IIT^V-JiM mRN 
At J: 0 t,ffiO*t<9)SJKS^iBHNAt<0^^<7)^*^ 
%iWC (S57B0) , fi!l<0JKinRNA(iJK2BGL II 7*7 4 V 

-s-ffl v ^ -a^^wtc je l v ^BT-r 5 -f a $ ft s 

fflSOSftWSrcDNA^n-^y^Sr. JK2BGL IlfcitfJ 

K4BGL nr^-f-r-wS^fe^ffl^scifcti-oT^S 

it**?* 4. 
vto^cDNA? y VWz J ffW^i^Bgi 1 1 tfffi 

sects ^fcu. ^n-yutv^xovfUBBfi? 

•tscit^^rsgt-ri. {mm) . ... 

KCDiHWfcSCJ: oTIM&ri^V FATG<7)A#pV17*K 

cDNA? n-^y^oAlS&TCU&fro ft. 2 ow^rffi 
£JS§gU ^£&5' Bfiyfl®£?rt6 finite? 2r# 
fc. 

fflffiW=3:^ 'J ^7 ? L'.-tf- F < 5 ' -ATATTTGCTGATGCTC 
T-3' ) 7754 Ai-6iktJ:-a-C«fSKrcDlft?>f 
7?y-fcffifiLfc. £0>54 75"!J-J&»6.l#17 DNA 

77^yhrn-7fc;vr7y^x-rs:7a-y£ 

-^x-^-COATGfc, 5' #SBlRft^g^20ir?>:* 
*--F£WLTtfXfc. e:ft^^n-y«01op2-2iflA,23 
* ? FS> 5 ' ^NBRftiHlfc*^*ATG|»ft3 
F y £ ttCT I. . , P2 - 12 1 pV17*3JW)KJ! iSS3-;b-£6 
f:. fc£fc5' *fflfc#«*Bfc««* t »6i'i.4 (plNG 
2013E) . 

ATGCHres-«u#y-ABWEflfciJBL$. pvi7 

&3fcDPst l77^>h£M13mpl8't , t:-9-7'^0->'L 
Jt. iJCK.-^U^^U^f-K (V17-IVM;5' — GTGTOG 
ACTCAGCATGAGGTTCCAGGTTC— 3 ' ) £\ pV17EM55^S 
^t<tfSfctf>^77'fv--t LTffivvc^ pV17»f 

fcSal I^'fcHttATCfcjMTS-ttfc. #*>it*:77x$ 
FpV17-IVMIi. t hTSSBtei' 

<j^t\ pvi7A3K«>^ncfinAn9^or j< 9 fe 

yK**trVk-JijIlt{lHL *>J:1«k4 RNASrUIG— JK2B 
GL Iljf'Jrfjf^UJrf-KTr^-f A-fiifctlioT 
flfc/ W 7'J -y F<OJx2/Ji4fIi££-£vU:'^S - i: £^ 


20) $$1*29 9 1720 

40 

U:. U»U v»i?J:VJif«Htt»Htiil97W-A*fc 
pVi7<DV^$#g81R$ ft* % J flWWiE L < =Srv >7 U 

@.I§ft, 7'J-& [Kelley.D.E.et ah.Mol. Cell. Bio 
1. . 5 :1660-1675 ( 1985) ] flWfc U: «fc 3 ^Nlttn 
&*mRNA##£>ft6 i fc . 
mmvWffi3R8Wt3S&v7\) yfcn - F I/O* 
10 io-C. £«*tt^tW^-Il^*# : FoHrc 

- f w&wmm ( i -ytimms&nf&i 

GRL8017 cDNA? 7" 7 V -<7)Z 9 V - - > $ ^ lZ 
ffV\ CliX*Tt5&I.L3t2O£0VKcDNA^5X (M0PC21 
-P6D4B. P V17) cOt'*><i>*^i*^-5fe«^Tt)'5:VWKC 
WJA^D-yS-^tJt. feftC CRL8017 VNMpbfiF&L 
^y^'-dT7*7'fAcDNA5>f7*5y-^. at^®J^ 

20 tlt^F5rDNA7 7^yhro-yT-. Miifttib 

(iSlJt=M0PC21i> i 1^pV17 Vr WHUZtomMtm - 7X' 

A?v--y?i,fc. K^smam^Lx^i^ mo 

PC21*^{±pV17Ot»<0i:{iS5:I.VK^5rWrScDNA^ 
o-y (plE9L-81) SSV^aBLfe. Z0)*V3-rt7' 

7^-b7yxi/-j/3 y §it7titStt^i5v^rn-7' 
SrfflV^COT. cDNA7>f 7"7 'J 'J ^3? ^ V*1~ Y 

x?v-~yy<mttW£-m.X'hh. 

mmWs:Txi-7'*Wfc$hZ. : h\zS.^X . ^<o*> 

5-^K:#irt§C:t SrnTffitfl.. IS2tC, CRL8017 
RNA*^fffigL?tUIG-JK2BGL 1 1 7°7 AOcDNA^ 7* 

„ 7'j-?-uiG^5JK2^-y^^^f-Hro-y (§17 
@£#«0 -c^^y--y^Uc. ffH-^^xcovKcD 

NA^D-y$-l.V^ajt7t : ^WSfiO^O-yJiplE9L-8 

itffll^T$>o. uiG-5JK2ro-yfc{iyW7'y^x 

M0PC21 VKro-7*i:JiL^v^ ^ft^> 

U^-f-KS^Mi:. CRL80l7$H^5|WM0PC21iaRS(?5VKC 
40 DNA^.n-yfctiM&^-O^ t*»L. ^ft^^o 

-Jig^-Sr^rLTfcO. ^rb'y-<?, [Cabilly and Ri 
ggs, Gene, 40: 157 (1985) ] #E®LTV>& i><Vt 1^— 

t¥oT. St-BSffFife-feyl'7^ yCRL8017«, ±S<0c 
DNA^a-yp6D4B (M0PC21) » p1E9U tiZX/pVYIlZtf 
JS-t5^< fc 1 3 9 y^ViwRmi^LX^i, i><nt 
^L7t. plE9LiJ«tt^pVi7^n-y{i^tKfiiLfc 
«Mfc?&%<?>iiWM>>t>mfrtl. — p6D4B^D-y 
50 Ji^N>f Fry F-V<7)M-£ffl#NS- 1 *»^>SfcWl*. 


(21) 


mt2 9 9 1 7 2 0 


4 1 

I/O *frv» J: 3 

( 3 ) t b^/^^^mm-t^-thmmm^ 

P«VHCa-13*<^V^S5IJ^. bhlgGl^ (C) ft 
^o-yp9!H-6ta^tfc. pGMH-6c7)IgGl CH1S 
(Z>t 2 OBstE I ia&<a*«-f « C b K «fc 0 , £1 
H0>94y-5'9:<'jfiAM?r*-9fc. Hit, pGMH-6 
<0J-CM#£W220O7?l'JH-F<9BstE 1X7??* 
pGI«-6«)1100J»^U*f-H^)IgBfWBstE II 
~BamH ^^OO-MCT^ y-HLfc. ^7^^'- 

0)420* ^tff-FcOBstE lI~BamH I77*0<yh2\ 
>)»X7r^- IfWILfcBuH 17*9X5 K*?* 

HALT'. ^9ttcOV^X^-bbC^n-ypMVHCc 
-24*Wfc (3&9AH) . *■<••'. 
pMVHCc -24+0>A4 7* U >y HJMGBfirW) VfStfte . 

7n-vLfcV«**W0*>DKail)SP2.2 
!78J:Vh*^7, JJE) fc^SttiDEflfc-MTl/C 

vas y -y-*.7+ Hffin fcsww- & wr 5 y 

pMVHCc-24C0V^X- b hA>( 7* 'J ••/ KfiSjUsf* 
-t^TtSBaidl I77^yh^BamH Ifg-(t:OpING2003E * 

3& 2 


42 


K^^-^o-yL, %3Sr7X 5 KpING2006E£ 
1tfc(£llH) . £^ING2006E7'?X$FU. 

ttt v** - b K 5M/o/ 'J ySfef^«&$ 

pMVHCc-24*fc#£t6* * 7^££T<*>flitt£fr 
•oT. 4 - v'X-^-ATGOmOJi- 'J ^-dCft$£:5;< 
SIOMSSef-S-^. i<OpING2012Et P ING2006E<^ 

10 KtrBWCH— C'&&. 

pING2006Ei> e ttXpSV2-neo7"7X 5 K&ftttl/O'fc 
-^yHU-rf^yfe [Sandri-Goldin.R.M.e 
t al.,Mol. Cell. Biol., 1:743 (1981) ] OXfr&lCfco 

T7-ohT7XM;:^&U:. &vv£\ jK'jxf-i^*' 

X K KSP2/6-Agl4>vf 7"U K-V*M§ ( ATGfrGR 
L1581) t;:Ifc£$-£rt: [jT^'o (Ochi.A.et al.,Natur 
e. 302340,1983) ] . COM6ttnfc%&Wft4>'T72* 

f§lsl«£-t*\ &Vv^6^x/l^ffliPgii7^-h4». *7 
20 x^&feOlO.OOO^^tiSO.OOOSfl^TR^Jt. C<D«ffiJ& 
£2iIfS. 0.8i!ig/ine<7)G418t'S8?-ri)fc. ^<0*V) 
-frx/l/C'OJSMtfTOK&ofc. ^ft^illiR^frTT' 
ii, Sp2/08HjJS<iG4 18tc J; ->T4~7 B ttrt t^t5E 
* £neoiIfi?#ffl& 

ditii>m^h7y7x^^yhtJ:l.iiJat)lPt 


* 


ft/-?? 7.1 K 

10, OOC^DIIS/O * /I/ 

50, 000ft 

ma/ 9 * * 

MC1061/P.ING2006E 

3(13%) 

1.2 

(5 0.%) 

MC1061/pSY2-neo 

7(29%) 

4 

(1 7») 

MC1061/£ L 

0 

0 


* 2 4 f * *3 % # 





pING2006EiJi:tf pSV2-neoT YvyX7 
ViBfcT'Wfcovvcjfliibfc. 7^ " 

>»N^7 , yr^x$-t7t. ®^^wi-w-rs2o<o^ 
V7x-bh7*a-yfcyw7 r yy>fx-rs^» 


S{ P^KOi^l/lOOj: 3 -C'ftofv:. £ fUifc-e 4> < h 7 y 
Wi?ya y $*U:ifflfi&<^iiiRNA<o*«? 1 % £ jj?re& 

^fc. h 7 ^7 1 ? y h> S^^^iK. EL 
^X&MLtc. 7oc7)pING2006Eh7>'X7x^^Hy 

$^-b;U7-f y<oo^<03oA«, tfmmffc&wvw 


(22) 


f#S=299 1 72 0 
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V VlgGl *jg4=-3-& t h BlzAsyJ ytfU/lOOftS&Z)^ 
^/l/£E^6v:/:Hl/£-5-;Lfc. CiOl&asSfifcv 

( 4 ) ta&**ifc** 5Sfe^)ia^ti® 
tf-^ro.y htfffili, P1NG2006E DNAffi^^a 

i:£*Lfc. fJH^Apa IfcitfBgl II<7)W#{ipING2 
006E*lOfc«W6. Jg©^«52AE9tfcV^-C, ^ffi 
(8.2kb) <7)Apa I^fcliBgl IIiHfc*»$>*> 

bt^iz (r-^li^LTV^v^) . ILU^S (1. 
6kb) OBamH lA'y'm. tf#fctffclE9*VBffi5(|fcA 
4 7y^*t*::£#fc*>-5fc. Stfc^ae-SSJgH 
it (814!) li. 2AE9irVA*t:*«j5 3tr-<7)pING2006 
E3ifl£&tS::fc£inU:. Apa I^fctiBgl IIU-y£ 
fcvvcntlocoAy K£tt#lfta:&fi& fc u?*H«. 
Ztit>M*W3 V—mM LX#AX^& Z fc Sr^-Ti 
OTS>&. lffK>2£igfttt. pINQ006e&M#'?9.XD 

(T-?fc»t/Ov5:^) . 

«0^StR-7-*-gptjtfE^$-#«-rST^ 
KT2AE9iW£ b^yx 7 x?^3 >U D MEM— HA 
T4»T*M5tri>?n-y£iIS?Lfc. ^n-ycoio2BH 
10(±. 10 6 ifflJS&fc 0*«j38ng^nr}§eh hrl 
WS-^fLT^S. W-yftflffcioT, 2BH10#i&30 
rJt , -OpING2006ESr^rLTV>4C:i:A^$*Ut (814 

a) . ztiwt. msssamm- hzttc< wmza 

OT5 3e-jK>i8fI;*iXfc (2AE9Ofc£2BH10<9fef) 
fcitSS) i SlCOx-^ tfjfcl/CVvfcn) -TOMS*) 

^^0fi^IgGjtfe?lE?«s^< i fc 
fc. £*l^<3l9U82<9giROlMlfc LTB&J£9|8Jiatt 
iE^Jfc fc t.K:lli^ti«s$<i^t>ofc#i. 

<.l)«ttL6 

XiyZJlXtf— JUfflk (MAb) {J. fc r-fiffifiA$fflffl 
TV7.*£&8Lfc&. *Ol$ffl&£NS-lv>yx#«i 

*ftMUKfc«S£-fS. MAb L6iiIgG2a"C&0. filtttSc 
#^*Bi)iai^ADCCS:X7x^^-ifilI^^*fifEJi: LtOt 

fflfl&£&8?-f&£fc mR3A*ffltM>** 


xmUlZtih. MAb L6{i*^Fv^x£ll«#gLfcL6 

isojfc^fflg-f & c fc & . 

MAb L6teCancer Res. 46:3917 -3923, 1986 (MAbO*#g . 
tttO^T ) aWroc.Natl . Acad.Sci .83:7059-7063, 1 
986 (MAWJfllfgtOlvc) fcfcWCiafrSilT^S. 
( 2 ) UtoftgWafV ymRNAtCfcftS JE59<OHS 

2^fflS*110^S*±-Cs «V^T*afcJW»JUfc. 
«WR*15«lPl»fflW<U mfrafr*HBLT%h'3 
10 tffc. (ffiTUHWL 16m8<03M LiCl.OlBS-rBftS 
St. #U h-nyvxT (polytron shear) XT&ftl 
fc. mRNAtf>gg&tf#y (A*) yy?i>-3>cr)m8UiA\i 
ffray.C.and Rougein.F., Eur. J.Biochem. 107:303,1980 

zmwumizi off -?fc. 

LetofcO* 'J ( A + ) JWASrNobrega et al . Anal . Bioche 
m.Bl:141,1983tiea<^rTT'i 5^PLfcJHk JH 
2, JH3&tWH4* U d'Jf ^.U^M- KTflBSW^N'f V 'J ^ 
-TXLfc. 4fi£!ft)^^V^> 1.7%T^o-X-TBE>-VU 
t-mmaiil^ffofc. ^;K±10%TCAT-®^t. fu-v 

20 Jicit8¥E<ofcy><7)^^fT->fc. -eco^s. u, 

VK mRNA^5f(C:{± % White and Bancroft J. Biol. C 
hem.257:8569, (1982) «0H-y h-/n 7 (dot-bl 
ot method) SrfflV^fc. (A + ) RNASr— h n-bypo— 
X7^^^-±fll^U. 4XSSDK WCX'y^frL 

y * u-jj-f- Hty w y y y-f XZit 
fc. i^^coHSitJiO. L6li:JK5ie^l^#^r-rsc:t 
fr'^^-S. JTCK^SMa^^^yrM-fc'-yH 

y*^^iifc. 

30 (3) V^«c7)cDNAi?a-y 

L6^'J (A + ) RNAJi-C^y ^ (dT) lz£ r)774J*Z 

tv/W-y&'&.&smx'X? y-^y^Lfc, u>y 
J^yV-frt,. V><o*^o-y-Sr^SILfc. 5' 

/TL6 (JK5) ®^^D-y^|lI^Ufc. L6cOfiM^n 

-yii, JH2ty^3f^i^3i-^KS:ffl^Tx^y--y 

/L^SLfc. 
cDNA> o-yj&^wMRlfggf^ja^XJiSfe? 
40 Sffr. pH3-6a&tfpL3-12a5r3f^P^f-HE5II<0»W 
Ofctf>KM13^N'^ -f 'J * 7 * - v-X? ^ A Lfc . 

yf^^f *-f ^^-5 yftfcJ: 0 (815 
SS16H) k^tfc. ^ii^<oiiI5dfc:J:0S!l^Ufcffl 

j£fc-k<-aLfcviais<or$y^ffl«A^a8$tt. i 
fc. v^gp^rsygottSy-^yxtiOSKE 

.x-fySrOH-srsyg^s-^trt^T. ^a^n 

50 7VyVffl&7a-yX'h&ZbW9fiZtl& (Kabat et 


(23) *ffr2 991720 

45 46 

al., Sequences of Proteins of Immunological Inter S&n Fy£i$A^2> . ^^^SlirfcV^XVHji 

est;U.S.Dept of HHS.1983) . ~ fcfZtiSj.-il'ZtbCa^Jj.-lWZ&SZit&Zb 

(45-165CRI:Margolies et a t bC gamalMB^^^-Mi. GM2146*MK(ij3fc 

1., Mol. Immunol. 18: 1065, 1981 ). L6 VH(iJH2ffi5«JS:W <Z)cDNAr£>5 (Human GeneticMutant Cell Reposito 

■fS. L6 VU±VK-Kpn I7r 5U— (Nishi et al.,Pro ry.New Jersey) . Z<7)C gammaljigi^ i?j.—)V 

c.Nat.Acd.Sci.llSA 82:6399,1985) ^EfefcU .IKS^ffl **7%M7yX S FpING20l2R£18^-f 

V>S. ?o-y;&*UfcL6 VLCfcO. 18 -40,80-96^ fc, V*.XVHfi£^ v A -/WT'*&a>fctf>IS-&£*t-C 

j^ffcs^rsyiiw^aisfu.. (5) L6^f^5^r7x$H 

(4) thC-tya-zV (C-Module) {C*g^-TI. J L6=SM5«8?&8r7X 5 FJi. MT5^5 FpING 

ffl^+^fflHa^^fi^ S# b&tf V* i? ( V 2111ZM^pING2112?:]iX#-rS^t, VH^i? sL-tWUK 

Modules) ^jJ-'/rf (dc) 5£l]5 ' in vi 2012E^3g!^frT^^2ia^T^^4WHtj/i- 

troX<Q9&^m8%&*V3M'l) L6 YK&tfo VHT' (8SJ70) . £*l<c>?>75 

Hind IH£g517BS£jjH1n<. fflV^fc. cDNA?D- L6flff*Jt?jB£?£oVvrMt.. 7?XVK*y*-/l/ 

y&#<OthCK*iOL-/Mi, Hind III&M££tf £3 OSal I*^Hind IIIf^Srfr£a^80K!MUc#JIT* 

fcMBSMSBttfrofc (S17A@#5S) . 20 tFCK*y A -;Wc£i^LTpINGm9£ffi§§W:. PSV2 

fg£j£«i. «rii^c7)jt&F<0M13^^o-y(c:ov^'r -a>ti*c?)E.coli gptjtf^£JH^fcfrU*IM<7)S 

236L£. ^JgM?o->c7)4itSMi#^>ix^7- mtJ:'). L6**7g&£SSSiU «fflJHMOB(c F 5 

VH^f ^ 5St?P 4>C7)AUS3 Y>±.Wm*» =f (dc ) II 6pING2120£ft*;. 

ft. -£bt\ U-^-iM+tf)WK:3' ^75^X7 : fc^fifrp:! (gene dosage) fcf" S Z t tfX't h . £ 

^i-^-AUS<0±8£«D3rU^(dc) ffi?(Sr^p-yeD 30 OtitbffiV 7^7i ? h3*lfciHfe0Jtft!£)&f*£ 

Sal \%Hmm&tiLZ-£tt*!) 9 Vtt F fcJBVU . IN(i2114fcj&£§-£*: (8*190) .. £<7)f&ST7X $ F 

aHVOHrNSal IgPfiS-!fA-fS22-mer-CS)S (H19 i--y hHHTl/tV)*. fflfc&tflj6*.X?jI&?l>V 

ID . \-ciih^«WiJii20Hfc«»urv^*. 

8>K>A&fc IX . 7 ? 1/7— fe*BAL-3l£L6 VH? o ... ( 6 ) ytmm^M^^X ■ V y'WttafPf&iL 

-y pH3-6a<fc?DJi-';^ (dc) iW^t^zm^ *h5^7x^ya>' 

H. nbtlfcg^mtiWo^'llZ^X. MRU: 40 L6^9^7 , 7X$HDNAc7)V>XSp2/OifflK^<0^ 

if-fX*jir^UjJ--f-r-'^-^yvV^t:«J: , 3l^L.^. xU^hosKU-S/HytWlr* (Potter et a 

f&ym&OI: ZKh<V9m&&fc{T : )V?4mfT)V l.±ffi;Toneguzzo et al. (tel. Cell Biol.6:703;l98 

^21) waOTk.fc. n-rO^fil^S<0^. , J^(dc) 6) . xp^^n^>-^ 3 y^tJ:0Sp2/0«a)filt*tL 

5' W^T^S»Lt. X. l-lOXlO ^h^yX^x^ygySJg^^^iX- 

iit'a^n-ySr^T. WH-2Apa ir^^V- ^. 2O<0jifi J Pfei7'7X5 KpING2U4l±. Aat Ufa 

(g|»U>t (^170) . £«31t§S7*7-fv-S-. hFC Sp2/0«tc:F7y^7x^FLT. hMt. 

gammal cDNASS^Vi-^+t^flEfSApa I& ^3fcX^';-->^$^a*!«)cOG418£Sfi^o-yS: 

^ifA-TS. W)75-f7-tttK ganmalSe^ta 50 7fii^M^^ai±*3 ^^5L6fii(*t±D7 
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mW2 9 9 17 2 0 
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yy - xn/7't-7'f isy£ffial,t:5 eDME*|i2xio 

VVJ*mmti>. PH8.0. T53yYM30KTjgjSL!t. 

DEAE-f&^cWyT^&tfpre-DEAEf^B! (8S1.6/X 
-KjWt. 0. lM?xy®-t h y 

**«u y>-s««f}8^a«g**Trs3yH:>h 

ynyjpii (Mcon cetricon filtration) ti 1 )^ 

w:. 3mmmme>wmteUfJi g (deae?^) , 6 

/<g (DEAE«££) , *IX9 MS (pre-DEAE^5A) 

/oyy ycoi ? (ebb? r- 7V-^e*6-&fO^<: 

(7> wmmizmztit:**yiJbim?)28z£<z> 

a. Sp2/0.pING2114.107$II&S\ WXVi'WffolHl 
(Byclone #A-1111-D) . 10nM HEPES. IX Glut 

amine— Pen— Strep (Irvine Scientific #9316) £ 
a3EL)t^t£+ (DMEM (Gibco #320-1965) ) "CI 
x 10 s «/m C t ?)£&3-£ft:. 

b. <fcvvt\ Mft£40Qxg-?]t'CrfHBU 2xl0 6 « 

/■c-no-24ma. meK^prcwsMtti. 

c. £ifi£JS-4.2n-:?- (3000xg) +t\ 15# 
19. 4000HBITaM>»«Lfc. 

d. ±»1.6e^<RV^TD.45S^oy7^^--Cr 
3SU WfiO (Ami con Corp. ) 7-f rt^-T25n«KiS8 

. e. MRLXLhit^)a>^^VX(5.7-5.6n/ck 

f. ±jfS:2000xg. ttbSHIU &WC\ 10 

mMyyi^hy^ApHs.OT^A^ffiftL^ooiBe dea 


h y ^ApHs.o-e^TMiLfcim e rot 4 yA— ty 

rtt-X (Sigma) fcjWtfc* 

h. ^^A^t-fioiiMyy^-hy^ix^aRgpHs.o 

6aC-C%9. ^KO.lH^xygi-hy^pIB.S 8m 
tTBEt. i$CC0.1M?xy® (pH2.2) 6mfi£fflWCffi 
»Lfc. O.Sai^y^yf^^y^THh^X^m (Sigm 

a) 50ju « Mrtrr***-'/+ie»*U;. 
10 i. igG<^a5^{ipH3.5StK?a+tAO. r-/i*k. 

-fey r-yny30 (Amicon Corp. ) {ZX 0*%.06m«fcjg 

•fe^ h y a yao+r. 8g$£PBs (lOmMy h y 

-7ApOT4. 0.15M NaCl) fzXKUfc. 

7§y <Fraction V.U.S.Biochemicals) L 
TLOKSftlLfc. 

( 8 ) B*+fc4M68*lfc^ 7L6tiift<7)S4fcai? 
20 a. fl£*£;£-f2000xg. lOftRBMriHILfc. 

b. ±^<93 y^?:?yx £5. 7-5. 6ms/cmpfiU 
-£«0pH8.W::K8Lfc. 

c. ±*§£8:VvC10rt Na2P04H pH^S.OT'^Wffi 
fl: LJt40i 8 cODEAE - -fcrt/O— X;Jr iZtiHtfc . 

d. DE/US4?Afr60tiKttitt*lKftU pH£7.4Kfii 
■St.-*V^"tl.0BtO-V^ r fiibM«G(H+L) — fe7 

e. ^^ASr^-fSneOlOmyyK^hy^-A. 0.5M 
Jg-fL^hy^AT-gfe^L, 5gK8me«0.5M NH4OH. 3M 

30 .*-*^r yfl:^- r- y v&ximifz. 

f . f^yTXftt r- y ^A^JfiiSS-T-^U 2L 
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( 2 5 ) 

3*3 


&DF2 9 917 2 0 


50 


S p2/0 K7^7,H^ L 6 * > 7*I©#$J 


Sp2/0.D7 Sp2/0. 3E3 
FBS *7A° b j|'V7 c *7ft" b ry? c 


1. 2Qnd, 2d, 

2. 2O0js«, 2d + 
y-h'@2. 5X10 5 /Kfi 

3. 20bxg, Id 
y-K @2x10 8 /rC 

4. Balb/c jjgyjc 


17 77 100 700 


0. 9 6 80 215 


1. 9 3.8 97 221 


5,160 19, 170 ND ND 


a. - p I N G 2 1 14(pL6HL)T'xi/.^ |>Dd?i/--> 3 yia 

Y> V v y X V ? Y £ ftfc S P 2 / 0 M 

b. - t YiJy^-b. V Bence- J onesg Sil*P ltpi40 ■ 

c. - t h i)V-j--t v I gG ^rpit # L & 4BLIS 

A «c J: *) 3l'J^ * ft*: # N D - MS * ft# 

hnf-nm? ( vqyf^ yy<mm n ) 
4Tcfcfti.L6i©ttiiigaiflafig«iigs:e^tfc mro 


(26) 


I8HF299 1 720 


5 1 

HSB243fefflB&li, Jaff^SS®ltJ:StL6t5ilg^fiiai^rig 

S8L£^XlAX?y>-FWvf^v^o#ia. 4X; 

y^^-hLtz. St. TAGO (Burlingame, (C 
A) frCimiK. **yin.MztflX**tiLth%& 

raryyT&zj'^iztiwiKzmzMmk ixj 

>*a.K-i/ B yh. 16^141:50^^^. WXX9 

ru7Vy$l:Wm&T%$llt:. Mmmiz&isi- 

h^mt^~)V9 -tr;K Coulter Model) EPIC-C 

114 &^4At^t«fc 9C, ^ 2 y 
y— KL6{i s L6|£tt3347^yK*tU <JSf|IHU£K3r 
L6|^ttHSB25-f yfcrWfCJi, ±iatf>*£ 

*4 K* Lti 3 ocog&S 9L&fl- >7VW*A-f y 

7-<y^r-y^xmm<omt^Ltimm^. err 

^•>f yr * y?<mm Knfmt ix . *x yietm 

mm%mm<?)$mi l zm-hfiKX'7wztitz-? vx 
y*f4 yy*imt& z t a*-c# hMz^x 

**yRV-?vxx?yy-vwtmz. m%y<iv 
Ltzwmn><4 yf-i yy*nwLJ'<4 yf^ y? 

C. X^f- K "?'?XL6MAb#2. Ojuni/ni e 6 
«0fc*tU T-)VL1z*Xy\Jb MAbT{43.4/ig/iD«j&« 

i^-cftojtc: t , vctfM yr < y^oso^fffl^fc 

X9y?~Yl*JX\& MAb-C2.7Aig/me^T 
&**>WtU (US***) \i5.5nz/mz>m 

Xb^lzt^mSftTfitkolz. *XytfMtx9y 

&m&ftifz. zfyy-v~?*7xw7)i&£mz$)4x 
^xubrnzm^a^m^mt^ztm^tifz. 

HUB/IT **y\J6R1fX7yy-W7X\£tZ 

urn {ijLftmfftmwm. adcc^^ts) . 
nttnt t-coh Mdijs (ffliftfe#itaijia?sKCDcirtrt- 

^ 5 All ISAt^-SMS**- J: 5 K . *jt vL6«IMB$KtS 
H U^^l^yr/I^ •) t . 4 ^H^i CrftffJlS^ 
tz£ O^CjtADCCOStietov^TgitTV^. 
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X<nW&T-9£n<1-. ZKnm&lzli. ~?Vxrv*x 


•f. **7mmt\mjm&fflm&izttix. 

x\i)X?yy- K t {5ff|i]gJgt&£ U Jff^gStfe 

.10 zv>z t a. UTom&izJ; *)W£X'h% -.utm 
it. ( a ) ^jSM*-fb!i«Lis&^ ( b ) mo.myy h 
y<n9y>*9Wm£®fclXti<) . -e-ii.£>l±#/jN» 

»i±WI*^JdSIIII»*>J: o=^iE«iffl)S(=*fUT 

■ mmizttixmmm'%^imz¥f%.i'& . 

20 UT^PWCte-^L. M^^fiM^-tSH^^^-rS 
O.Ol/ig/me (10ng/me) t v^^ST^^ix/;. 

Mmnmxh *) . «w»ttww)t*toi v % < o 

30 A^^fr'^fiTvUtOO, ^HStt/^n-f 
)VWfm^<r)^JiAm.(>iitz^<OX'h-r>tz ( Houghton. F 
ebruarg 1985,Proc. Natl. Acad. Sci. 8^: 1242-1246) . 

Wx* /?u— )-fitKW<oim^)MkA ztiiTizm 

f&ztixztziv)) it. ±m<r>mmmt ixum-g 
hi.oxhh. mm.i,zmh®m i &.zffiz.tz**yu>i 

vivoX'<nffi&<?>^tzt$^XM1RZti&%iffl?\t%: 
5. ^^7L6*y^n— f/Ufit^in vivof 
0)9 VTyyx* r thJ <7>W&*$n 

ytiL#X'C0im(0A%t>1'. M%lzyK>\,Ltz**yl6 
^ffiSWfc H«. T-f V h- 

■CiJ-O. *m\<n**ytefflkftttfeffit&n£.ft^ 
&ZttfX'£&. 

5L6fit«cSr^-tS A y<n 2 Mlf^WMfn 
ttiUBfat . Rockville MarylandfcfcSADCCt^itS 
50 *Ut. Ztlt>\thyyX7x-7hZtltz'M7'VY-V 


(27) ^HF2991720 
53 54 
C255 <iJ2<03E3«UiSt*ti5) . ATCC HB9240fch5V *S®;S*lfct>OT&9 . «8figWfc%^fr£T<9-fe^54 

S3) . ATCC HB9251T'S>S>. 4 >£J:0®ffl* s P85£§;J't£ 

* 5 L 6 Kft&^-v f ^ L 6 * ^ ^ n-.^^tjtftOy<-f yf^ y y 
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GAM 

G AH 
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K L 6 


5.9. 6 

4. 2 

4- > 7 L 6 


a 

1. 3 
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b 

1. 3 

110. 3 
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1. 3 

110.3 




HSB-2HHJjS(t6-) 








GAM 

G A H 


K L 6 


1. 1 

1. 1 



a 

1. 0 

1. 0 



b 

.1.0 

1. 1 



c 

1. 0 

. 1.1 


D$liG A M(F 1 T C 3 y ?**f- h ***ta^ •> x) L < 
(i G A H ( F 1 TCay * ¥-Y f^k ^0 & ^MS L 
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5 5 

L 6 ft<gCHj£ -b * 7 -f v&tf L 6 ksd&tt-fe >v ? 4 y ic fe tf 5 * 


H3347SeBS(L6+) 

(/* g/«g) fc^-r 




GAM 

G A H 

7*9 > 9* — K L 6 

30 

38 

4 


10 

49 

4 


3 

: .40 

3 

+ ^L6 

30 

2 

108 

<tt*> 

10 

2 

108 


3 

I 

42 


30 

1 

105 


10 

1 

86 


3 

1 
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HSB-2|BJS(t6-) 







G AH 

GAM 

x * y K L 6 

10 

1 

1 

+ ^U6 (BStK) 

10 

1 

1 


*^ 7.L 6 < . 10 .. 1 1 

mmrnm . 

* feSmte, G A M ( F "I TC 3 y^f - h K t h)©^T'^S 
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5:7 

• m 5 

Umm-^^y^ ^3 3 4 7Kfctf-£*;< v L 6 2 x)L6ffi# 
© A D C C 
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7 L 6 
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100 

24 


5 
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2 
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5 9 
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(7^)'t6R#OADCC 






+ / 7 L6 

20 

100 

80 
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5 
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7 L 6 

to 

100 
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10 
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20 
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(31) 81*2991720 

6 1 

&. 5 B 

4^3347 fcfc It 5*>7L 6Rtf x 9 v ? — Y 
(vf ^)L6fiii$<5ADCC 


gift: ttf*Mt ttttJWiaK . % 




Et'J CJ 


t / 7L6 

S 

100 

84 

<«*) 

2. 5. 

100 

78 


1. 25 

100 

85' 


0. 63 

100 

81 


0. 31 

100 

80 


0. 16 

100 

71 


0. 08 

100 

65 


5 

0 

0 

* 9 *s ? — KL6 

5 
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32 


5 

0 

<f 

<£ L 

0 
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(32) ^2991720 

6 3 

315 C - 

B&**y 4 ^H2669l5:feij-S + >7L6Ra c x^ K 
(-7 * x)L 6ttf*<DA D C C 


- (flg/ag) ft-fSPBL aBfl§%fi? : 






V <J ta'J t=J 


4- > 7 L 6 
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6 5 

it 

* * ? 4 y H 2 6 6 9 tt 5 L (? & X * * / - r- 

(7f X)L6^<0"ADCC 


(/tg/«e) w-r'-spBL mjmm* 

4 > 7 L 6 '10 0 4 
- (« ) 

* y ?- K L 6 10 . 0 9 


(34) 151*2991720 

67 

3t"5D 

ISHlS -fe * 7 4 v 3 3 .4 7 <c te tf £ * * 7 L 6 K.tf * * * K . : 
x)L 6t/i#©ADCC 


in 9 /tit) *J-*4PBL aB)feigfig : 






4- ^ 7 L 6 
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1 
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6.9 

» ^6 * . 

?4'*3 3 4 7 S*©|gll*inllSlci3lt*, 4 BIBB© 51 C rSfcm 




k MB* 


L 6 7>9'vf- 



9 0 




8 9 


K 1 Q jtt 

« L 

0 

L 6 * * ? 



1 


(3 6) ^29 9 1720 

71 . 

- • 116 A 

0-7';x)L6jAf*Ofifi^i4Wil!feii 


fit* fowmm m&imMK % 
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215 

+ 
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+ > 7 L 6 
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55 
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20 
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0 
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(37) 

4516 B 

<^*^)L6'tt:ft®tt#ttiifttj|| MttJttjR 


CBItK) 


ft L 



Wi t=t , 


10 

i 

r 

209 

«; 

0 

■ 

155 

2. 5 

1 

166 


J 

+ 

114 

0. 6 

+ 

63 . 

0. 3 

+ 

17 

10 

0 

0 

10 

+ 

96 

5 

+ 

83 

2. 5 

+ 

48 

1. 25 

+ 

18 

0. 6 

+ 

7 

0. 3 

+ 

4 

10 

0 

*2 

0 

+ 

0 


2tnWX*S?n-i'>\,ftti; (#>v2faK) Jib hB 
-fe/l^ffifilKTftSBp35$-giW-& (Clark.E.A.et a 
I..Proc.Nat.Acad.Sci.USA 82:1766 (1985) ) . Bp35 

^■fc/Py-fio^pglLfc. 20<7)cDNA7-f T^y . 

-Ofijf ijd" (dT) l^Wp-y 
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oWK?B-y. pt2-12*C«5id4=LT»«Lfc. 

2o<?)cDNA^p-ytAlfl^r^y ( c ) 
B^^&iftfCS' «£flgfljUfe£ PH2-11TJ4; ATG8I 
* a K ^ 1 9 V*+ H 5 ' «mh 
SS&fco I£ffll-vC?Tofc. pL2-12-CJi. 22-iner3y 
rt— Sal IflMft$jffl,Yr. in vitroTOJJ^M-f-F 

^il^,^2oo^o-yDNAidJiI$-^21.22l2dte^-f. 
atE •H»ttrhhG^yeits;a-yKc|t*L *L 
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T^7liMW$^l;L VK*ya-/t<£JK Hind III 
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m CCTCAATACTTCCACCACTCCCCCCACCCCACCCTC^ 
j B 2 CTACTCCTACTTCCATCTCTCCCCCCCTCCCACCCTCCrCACTCTCT CCTC AC 
JB3 ATCCTTTTCATCTCrCCCCCCAACCCACAATCCTCACCCTCTCTTCAC 
JB4 ACTACTTTCACTACTCCCCCCAACCAACCCTCCTCACarrCTCCTCAC 
«5 ACACTCCTTCCACTCCTCWCCCAACCAACCCTCCTCACCCTCTCC^C 
JB$ AT(TAC)iCCTATCCACCTCTCWCCCAACCCACCACCCTCACCCTCTCCTCAC 
=?>g->1TX ICCACCTCTCCCCCCAACCAACCCTCCTCACCCTCtCCTCAC 

J01 TACTCCTACTTCCATCTCTCCCCCCCACMACCACCCTCACCtrrCTCC^ 
JH2 TACrrrCACTACTCCCCCCAACCCACCACTCTCACACTCTCCTCAC 
JH 3 CCTCCTTTCCTrACTCWCCCAACCCACTCTCQjCACTCTCTCTCCAC 
Jfl 4 TACTATCCTATCCACTACTCCCCTCAACCAACCTCACTCACCCTCTCCTCAC 
3>*>ifZ TTTCACTACTCCCCCCAACCCACCACCCTCACCCTCTCCTCAC 

JK1 CCACCTTCCCCCAACCCACCAACCTCCAAATCAAAC 
JK2 ACACTTTTCCCCACCCCACCAACCTCCACATCAAAC 
JK3 TCACTTTCCCCCCTCCCACCAAACTCCATATCAAAC 
TCACTTTCCOCCCACCCACCAACCTCCACATCAAAC 
JK5- TCACCTTCCCCCAACCCACACCACTCCACATTAXAC 
H^tT^T? TTCCCCCAACCCACCAACCTCCACATCAAAC 

JRX TCCACCTTCCCTCCACCCACCAACCTCCAAATCAAAC 
JK2 TACACCTTCCCACCCCCCACCAACCTCCAAATAAAAC 
JK3 TTCACATTCACTCATCCCACCACACTCCAAATAAAAC 
JM TTCACCTTCCCCTCCCCCACAAACTTCCAAATAAAAC 
JK$ CTCACCTTCCCTCCTCCCACCAACCTCCACCTCAAAC 
3>tT> TTCCCTCCCCCCACCAACCTCCAAATAAAAC 
illClHjfcJ * ^TCCTTCCACCTTTATTTTG^ 

JPSL1 CACATCTTTCCCACCAACACCCACCCCACTCTCTTAC 

J I C 

3tl TCCCTCTTCCCTCCACCAACCAAACTCACTCTCCTAC 
JL2 TArCTTTTCCCCXCTCCAACCAACCTCACTCTCCTAC 
JL3 TT7ATTTTCCCCACTCCAACCAACCTCACTCTCCTAC 
DX^If/C TTCGCCCCTCCAACCAACCTCACTCTCCTAC 
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